I 




EOS. Transactions, American Geophysical Union 


Social Sciences 


MMWMATW, rtmvnan * !EMBW, w m t nmn or 

‘f ** lneT **»«ri mjnoarn r.— .m .v 

eerAmi nation or I” .**r»**liia tta 

l^ta ccnoatn la «*, 1*1,0 • b * r h «a«4ou* War-lain, 

ofh» r policle* daalflnaj WB,t * <U*l»aaJ 

TTiaaa aotlvUla, wntnt. 9r*m*«ear. 

"'*>« of tM. «"*•• *"<* ( ha 

'***• «*ta *i* at,,- .. . wata of ccnttnlnitin,, 

•lt-.p.c lrlo ySL« *• ■“-»!« Co « nrSf 5* 

««<*UpS2lnJ' “£«'« «• 

5°f* *®M*l«On#, tha rranaaor^ £f" MUttln baaarit- 
>»lp All act qrcHujvfwatar .«!£!£, t *°* w * a hari ahoou 

' ,, * > fcpar 3WW7S 


icooocaiea 

»» imnt 

^sss eSwms^l. 

s=- 

P"»U«y fiocatain. - 1 *., ... “■ ^wa* mliaa or 

Os* «* •!*? srsi£iE s Z’ 000 tM > p« 

iI2E > ««*»*. Sr2B[M.2 , 5“ 5° M * wo 

•agooa, activated alodj. .„r5f,2I* daTBl opad for 

*• SSaSouiTEi L UUr 

lw tr *atiunt, Tclckiln. f I^ h ,ot "(•nt. 

SS.-iTS^j; SS- 

W For up to (Lx *11.^, tr ** t “<rat Ira aorflclant 

■Mttg lg s I.T 


Solar Physics, 
Astrophysics, 
and Astronomy 


LWtowtl' FinMa 

yses srB®?aaeas,*--' 
f s ? SSB: ^«® ! 5s£ !S 

•mo' a*™,, ,1 b » “ , . 1 






Vol. 64, No. 7, Pages 65- 72 


February 15, 


OT«2r r «*• 

ttor. 

aub «urfoca aompiaa ana T^w'* u ' nl " 1" 
“Men wars a-ooiM “ L *™ r, ToUu, hn , U( [ , u 

rpxzss esS^s rr 

llll w Wo measure n * «■< . MWr IMl» h,,., 

Mmiacloi* •OMrat« 8 P anf| l ! ,, ' i0l J 6f * Wi 'li «' tl.i 

'•^svT^rit.Eiar 'r ,r ,u **«■ ='■>'•. 

• poa.lblo locular Ircraa-o’ .?' 1 •>">■“ t*** 

«l'*TM tar " trd ***"■ the r * U “ 

, Tw i CQ ntr4iti f a- . * 3 I'illKbn your a lu 

«" tn. iiotoaic co^uE 2T ft 10 ? or up » V 

plajloclaaaa, vhlch am i™ M H ln iut «r aolia, t„ 

wia? ;?? ld,r “ 10 ,Dl0r w,n " 

tolar flat* orijjr. Th * * rotai Ma Ne 1c of 

lu V f ° r of ™” compatlhjo wltr , va . 

-Ur f lar , h* m *t n *o * * a ' for 

lun * r BDlJi. In, solar riara 1 ^ 1 . Cll< '* B MM, Moa from 
la InoaPBTVJgr.tK linu v^M fc r *, ttaCk datfl thfl Wq lift 

•* ^ t-,- a.^ *jz o tha 

"“ r f»ilD Of BOMT fiii 1 !?, yMr " r8C0rJ >w B loagr 
Z 'T" , ' cc '*° «bout i -Tbinj^ lrtir 'BUiaa 
1;“^" or /Met data * 8 uiiLlii™ y, "* r# **<“ Of. 

OMUr by a th ®*> ratio, tn 

,aiw ro 61o 

J. Oaophya, Ja,., U| ^ ^ 


AH*LMTrr r M.i!! a,, ” , '" ,C R,bl>unJ) 
««tw5J£ g RSIroNBI ° r '™* EARTH TO A UIMI.IP 

T^iJ" l ?J h .5HT“ r ,nJ PU.iattry lab, U. of **»*■• 

5ri.t* *" tartrty 

r«i?L. 1 tol “ lton °f bh« Mrth'a aurfaef iMiiiitdf 
tlna ? |B| "“‘Mk* l» »*11 MdalaJ br 0 
avaua w! * l,,ll ° ^‘f VMB. I0M llM afw» tU 
dul M 5r v ? r * lh * atraapsa UiLb » nil* 

Mntla Dr 1 J' 1 * ,,q^ • NuW M|« 4 "» t1- “W** 

••^•'WBP'-BM). Thla rtlBHBtlan BBBbBB 
i ■!« /UplatMOMR oliBambU »l tM im ] 

S'lJJi Tl "' pipit m.lna. tbo patlin ibJ tUJal 
"‘I*"* r «f • vartlnl 

rhiolaaTa ? 30 ? ,ll,U,t fM,tl * T * ,1 *‘P Bf _ ,, 

»£ is JT lt * §viH MaL nntwotip. r? 

tUk^n 1 !^ l ?“ ulon, * n («•« ww-ltaMW«UB Ib- 3). 
^ y»l» ib oaln,!*, ari oMBldatod for tM ntbB*iifb« 

• potlph.ral upwai* davalopa vUU»* 
niotun*a« ( * * ,,, 1 Jlthoapharo thlcwiaaiti 
^ a " t '” 1 8 “'«t»i»vn aid* o! tM IwJ* <* 

tE „!? dovnoarp davalopa on tht opthrow aMa)- 
•bout “ tp * l IM »o » aaeUua taURc of 

wtL^L 8 * tlw tntl Uult « l IP tlM •««£ 

»hi SSfJ. f y "" t> t ’ H "’ “llapa* at woli |«ataf tU“ ( 
tMa liS 1 ** 1 *° CionJ f° r « 300 dip thruiC fauU 

lh * MMlHWM a janaral apll/t ooBUtB 1* 
^■ eaiioa xir tha tupiur* aona. KoTlientil dUfl*" 
B«a fr! 11 ? 1 * 6 * ••MaatrlBBllp away fraa iha np"** 
ZJ^ r I. ^fOMt dlaplaaaaanta occur Un la tM 

Th * P*lnaipal raault of tM , ' 


»na principal ranuc or . .i j. 

al °: 1 mn * # “ J (htoloiiaal Uwa I» 
nli -SS® Bf Miuea and horluptal aotlan* »* 
d^J^fi 4 *! . tta “J« dlffaranoa la tM tla* ,_ . ■ 


Tectonophysics 


•5 P Sl^L? £ th€ of tb» 

«— attical.atraofra of Oil » 

rhLl^I r* .f b *3 ■■■• tor tha aoa-tnt*^ 

V 5 “T* attboolh tM tualitatiw iV 


AIM pin* Taelonlci 
COUTMlan 


r toco Ticloirics 

lithosphere 

jJM laboratory, 

aerS 


paetarT.; ■ "“■* a*thiw|B CM diattn»^ .jp.- 

Ia5 Jfl. *^ h * ^“— b U not dlatooltU «F f* 4 ?- 
all««^l! , ?" >T “ C dlffaranoa In tl>a dap anlanM- 1 :V*- 
"i MT dlaerlninatton of tha too f lou W- 2<i. 


(DoieaaiMi r “«”»««tlon of the too 

aSbd^S^E^»Ii)l m^, ' tMl " , WpM * t ta *’ 

J. Oaophya. Ru.. “dad, p, ptr 2 b 1732 ' ' JaSK 




iPORdfa,^ Vtha * L Vfth E ' tr,< 


1, ^‘Ph«?0 900 1 tt^'?-! t r l,n rst » ^ ^ Baaalt. nSUutl- 

er V'«J fn tM «n? a ri tW a , * M « •• tM Itrau Jn 9 .- ^ —P" 

Mpfiira fa Me affaet at ]?* - ^laB fcon aKj away tnm tM intaUilva «ii 


(Owen Qruatl 

JW«Ano» or WPBWMT OCEANIC CMf 
S ftMtlMM for Oaophya lea i « 

OfMa a, at A uatin. Ana tin, TX TIM 

a lta t w^°? t .* 0rt *° ,> olt °n"b't* oniat, *»ti 
tha “" d ,8d ** (“M* 1 * 

cacUr oe 114 to wUmtmU* 

SSEa^w ®!!^ r81 *t»ld lid fora* a 

ai*tia-n!l W ^5 “ at«dy atata prooaaa bf flM 
• *2*“b«l kobaUon, all oeaurrl 

TM b H onat a ci or tba ajwdiW 


Xllooatara of tM aproadia 

pUood - apeoadln# »ltti * 

ssisiS^sssfb jis.'x 


mmm ■ 


^vlaood aifcfl“ ,t " lW ■ t ^ uotor * in tM WV 
>«7 fro-, and MW 

■ a ^.'ipar .aas*: £Si 

>Bi^SSSSSws4»S5 


‘^wufnuiii,,' 




;flfP 




Methane Ice On 
Pluto and Triton 

Mciliane (CHj), the simplest of organic 
compounds, is found in the form of a gas as- 
sociated with many solar system objects. 
Methane as a gas in I lie atmospheres or the 
Jovian planets and satellites and as a liquid 
on some of their surfaces probably formed in 
a primordial chemical reaction between hy- 
drogen and carbon, not as a result of biologi- 
cal processes. Of interest to planetary scien- 
tists is the predicted occurrence of solid, crys- 
talline methane as an important mineral 
phase. So far, the solid phases on the icy sur- 
faces of the cold planets and their satellites 
have been identified ns water (H;0) ice. Re- 
cently, astronomers from the University of 
Hawaii and front the Jet Propulsion Labora- 
tory have discovered crystalline methane on 
the surfaces of the distant planet Triton, 
which is a large satellite of Neptune, and on 
Pluto. These are the only bodies within the 
solar system so far that may have observable 
methane ice, although others may have meth- 
ane mixtures. 

The discoveries of methane were made by 
analyzing infrared telescope spectra at obser- 
vatories in Mauiia Kea, Hawaii, and at Table 
Mountain. California ( Ituiiul . RtfD, January 
1983). The methane on Triton’s surface ap- 
parently is entirely solid. Pluto's surface has 
both gaseous (fluid) and solid methane at this 
time. Recently, Pluto's orbital eccentricity has 
placed it inside of Neptune's orbit and closer 
to the sun. This condition will begin to 
change in 1989 when Pluto's orbil is the clos- 
est it will be to the sun. Eventually. Plum will 
again be beyond Neptune, and all of its sui- 
face methane will be rrmen. 

Neptune has a more regular, less eccentric 
orbit than Plum and thus keeps its large satel- 
lite Triton far enough from the suit so that 
the surface is cold enough to keep meiluiiie 
frozen indefinitely. The freezing point in the 
hard vacuum of space .should be close m 
50 “C, several degrees wanner than Triton's 
surface, and several degrees colder than Plu- 
to's surface at present. 

The discoveries of solid methane will be 


important in piecing together the composi- 
tions of the miter planets. Voyager 2. will 
pass close enough to Neptune in 1989 to ob- 
tain detailed images of the surface of Triton. 
Not so with Pluto. Observations of die Pluto- 
nian surface of a different nature may be 
available on the same time-frame, however, 
from Space Telescope, which is to be placed 
into earth orbit in 1985.— PA/B 


Tracking 

Monopoles 


If you believe the interpretation placed by 
Bias Cabrera of Stanford University on the 
stepped increase of the current circulation in 
his superconducting ring device recorded a 
few months ago, you believe that a magnetic 
monopole has been observed [Phys. Rev. Lett., 
•fS, 1378, 1982). Certain natural events can 
be considered statistically reliable observation- 
al I y if they are demonstrated to occur only 
once. Cabrera set up the experiment careful- 
ly: he could be right. The results have trig- 
gered a round of theoretical entertainment, 
the calculations being aimed at analysing the 
consequences of the deduced 'flux' of inono- 
pnles sampled by Cabrera's experiment. 

S. Dimopoulos. S. L. Glashow, and E. M. 
Purcell of Harvard in a joint effort with F. 
Wilczek of the Institute of Theoretical Physics 
al the University of California. Santa Barba- 
ra. have theorized that this 'monopole flux' 
comes neither from the earth nor necessarily 
directly from the sun, but from a cloud in so- 
lat orbit iNalure, 298, 82*1, 1982). They 
showed, for instance, that if you adjust the 
theoretical parameters appropriately, the 
abundant e of mot inpoles patkctl in holding 
patient orbit, originally from a solar or galac- 
tic monopole wind,' is not so great as m h.i\c 
required wiping out the entire cosmic mag- 
netic field. Once established js an orbiting 
cloud of mm nipi ties, thev would rain down 
unto the earth's .surface like meteorites. One 
slight dilleretne. of course, is di.it it niono- 
ptile would pass freely through the atmo- 
sphere. without burning up: further, a mono- 
pole would also pass along freely tight 


Geochemists 
Seek Input 

The U.S. National Committee for t Jco- 
chemistry (I’SNC/Geochemistryl was es- 
tablished by the National Academy of Sci- 
ences in 1967 tu provide a liaison lielween 
the Academy’s working a r in— the National 
Research Council— and the national and 
international community of geochemists. 
The USNC/Gcochemistry wishes to en- 
hance its visibility in the gcmhcmicnl com- 
munity by detailing here the structure anti 
functions or the committee and by inviting 
direct communications Horn interested 
persons. 

Some projects that give a sense of the 
activities of die committee Include the fol- 
lowing items. 

• A symposium on Multiple Fluid Flow 
in Crystalline Rucks at Elevated Tempera- 
tures is being planned by Maria Luisa 
Crawford at 'the fall 1983 annual Geologi- 
cal Society of America meeting. The sym- 
posium will bring together some overviews 
of Ruid flow processes and the physical, 
chemical, and kinetic factors governing 
flow, as well as provide an opportunity for 
presentations of current research in this 
broad area. 

• A workshop on Basic Research in Or- 
ganic Geochemistry Applied to National 
Energy Needs was organized at the Uni- 
versity of South Florida, St. Petersburg, 
December 15-17, 1980; the proceedings 
of this workship have been published. 

• An ad hoc committee of the USNC/ 
Geochemistry consisting of R. J- Vidale, A. 
W. Rose, H. L. Barnes, and D. Langmuir 
and chaired by E. A. Jenne reviewed the 
U.S. Department of Energy report Status 
of Technology for Isolating High-Level Radio- 
active Wastes in Geological Repositories. 

The major purposes of the USJMC/Geo- 
chemistry are to (1) promote the advance- 
ment of geochemistry in die United States 
and internationally, ^) provide a national 
group to speak for the diverse interest 
represented in geochemistry, and (S) cf- 
fect an appropriate participation bv the 
United States in international activities in 
geochemistry primarily through affiliation 
with the International Association for 
Geochemistry: and Cosmochemistry . 
11AGQ. 

Within this context, the USNC/Geo-, 
chemistry is constituted to perform the . 
following functions: (l) provide ad vied, to 
the President of the National Academy of - 
Sciences, to agencies of the federal gov- 
ernmept m their request, and to the U.S. ' 
geochemical co m mu n i(y arid the nation -ai i 
large pn, matters concerning geochemistry , 


and mi U.S. [unrcipaiinn in inicrnuiiona) 
activities in geochemistry, (2) promote in- 
ternational cooperation ill geochemistry. 

(3) inform U.S. geochemists of such inter- 
national activities and ul foreign stiemi I ti- 
mid technical developments in geochemis- 
try, H) nominate U.S. representatives io 
meetings of the 1ACJC and provide infor- 
mation and guidance io such representa- 
tives, (5) plan and sponsor scientific meet- 
ings of tin international character in the 
United States itt accordance with objec- 
tives of the 1AGC and in cooperation with 
other U.S. organizations with interests in 
geochemistry and related fields, (til per- 
form duties appropriate io a national 
committee of the 1AGC, ami (7) perforin 
any other functions as appropriate for the 
benefit and advancement or geochcmistiy 
nationally and internationally. 

The USNC/Gcochemistry consists of 10 
members appointed to serve 3 years with 
more than one third of the membership 
retiring at the end of June each year. An 
effort is made in selecting nominees for 
membership on the Committee to provide 
represen tauon for the major subfields of 
geochemistry. Coordination with the 
IAGC Is accomplished through an IAGC 
council member, currently George W. 
WdheriU of the Carnegie Institution of 
Washington, who, as IAGC past-President, 
serves as the Committee's direct link with 
the IAGC Executive Committee and 
Council. 

The current USNOGeochemislry mem- 
bership is as follows: V. Rama Murthy 
(Chairman), University of Minnesota; 

Keith A. Kvenvolden (Vice Chairman), 

U.S. Geological Survey, Menlo Park; Lur- 
ry W. Finger, Carnegie Institution of 
Washington; David A. Hewitt, Virginia 
Polytechnic Institute and State University; 
John R. Holloway, Arizona Stale Universi- 
ty; Everett A. Jenne, Baltclle Pacific ■ 
Northwest Laboratories; Fred J. Macken- 
zie, University of Hawaii at Man.oa; Jill .D. 
Pasteris, Washington University! and Pe- 
ter J. Wyllie, University of Chicago. 

The Committee meets twice a year, usu- 
ally in conjunction with AGU's Spring . 
Meeting and the annual Fall meeting of 
GSA. These meetings are attended by the 
IAGC representative, liaison members, , - 
and representatives froth government 
agencies including the- National Science 
Foundation; the Department of Energy,; 
the U.S. Geological Survey, and the Na- 
tional Rereardi Council.. . .' • 

, The USNC/GwJcbemistrysoliclis your. 1 
ideas, views, and; comments, which should 

•be sent to V. Rama Murthy; Department 
of Geolo^ and.Gcophysicsi University of 
Minnesota, Mf in neapplis, Minnesota. 55455 
(telephone: 612-373-4136), ; , Y 


through the earth. The existence and values 
or the flux of inonopoles would have great 
significance in interpreting the earth's and 
sun's magnetic fields. Confirmation or (he ob- 
servation and the theory could explain the 
apparent anomalous temperature distribution 
in the suit and the solar neutrino problem by 
means of monopole - iutli iced nuclear decay 
and other thermal processes. 

It may or may not be possible to capture a 
monopole, but it should be possible to trap a 
pan of one. Like protons and electrons, the 
analogy is made with magnetic point sources, 
same with north poles, some with som It | 

poles; a magnetic monopole can be cither. 

Just like an electric point charge, the field 
lines of a monopole are thought to radiate 
outward in all directions, a free magnetic ' 
charge. In Cabrera’s device, a superconduct- 
ing ring is set up to trap some of the magnet- 
ic field of a monopole passing through. The 
field lines could not cut the superconducting 
field, so some of them would wrap around 
the ring and become detached from the 
monopole. if the field lines dose on them- 
selves, they would induce current in the su- 
perconducting ring consistent with Cabrera's 
observation. If one sample per year is taken, 
integration over the earth's surface yields a 
flux (/) of about 0. | cm -1 yr“ 1 t2ir s»T \ 
which is tou great, according to Dimopoulos 
ct ul. This flux corresponds to a mass density 
of about I GeV cm' , 1 which cannot be repre- 
sentative of the universe wltosc mean mans 
density cannot exceed I It' 5 GeV cm -3 . Thus, 
the story goes, there nuisi be sumc mecha- 
nism within the galaxy vu store monopole* 
and concentrate their abundance. The stor- 
age must be well within tile galuxt because of 
the notion that such a flux of monopole* 
would destroy galactic magnetic fields. 

A number of the constraints as to whcic 
the monopole* could originate derive from 
the theoretical results of E. N. Purkei of die 
Univmitv uf Chicago lAsimp/m. /?9. 951. 
I'.tiH ami InO. SH.1. 1970). The Dux is at least 
10* luu great in have originated It mil the 
earth's cure, assuming ;i sleuth state, and u«» 
gicat to have originated horn the sun unless 
tile immopoles u altiihunl m be sonic Hi ,b in 
tuimbet) me liu uteri at die sun's icniei and 
are incaii>inallv released bv trnuscient solar 
field*. 

Instead. Dimopoulos et al. suggest that a 
diffuse timid of monopoles is in Newtonian 
orbit around the sun like ineteorttic dust. 
Their density, calculated to be about I0 _,s 
cm" 1 , implies dial there arc 10 * 4 monopole* 
within the earth's orbit. Their residence time 
in orbii would be about 100 m.y., which 
would require an influx or about 10* mono- 
poles per second from galactic sources or 
from the sun itself. This number would be 
acceptable according to a relationship based 
on Parker's theories which provides an upper 
limit to the number of monopoles P<) witmn 
the earth or sun as follows. 

ti < Z)/8 tt£ it 

where D is the planetary (geo or solar) mag- 
netic field, i» is the monopole velocity within 
the planetary core, and t is the growth lime 
of the field. The characteristic lime of the so- 
lar magnetic field is assumed to be about 20 
years, the length or the sunspot cycle. This 
value is consistent with considerations of 
magnetic diffusivity for the solar field if 
monopoles exist in the sun. Monopoles travel- 
ling through the sun wotdd transfer heat 
from the' interior and catalyze nuclear fusion 
or nucleon decay processes. Measurement of 
the electron antineuirino flux at the earth 
could confirm this idea. 

To check the hypothesis, it will be required 
to observe the monopole flux to be like the 
earth's meteorite flux in velocity distribution, 
angular distribution, ant) seasonal and diur- 
nal variations. The earth would pass through 
a cloud of monopoles as it does through me- 
teorites. — PAID 


Another Option 
For Ocean Drilling 

After reviewing long-range plans for crust- 
al studies, a National Science Foundation 
(NSF) advisory group unanimously agreed 
that the most economic and favorable plat- 
form for scientific ocean drilling would be 
neither die Glomar Explorer nor tile Gloutar 
Challenger. The group!? choice: to lease a 
commercial drilling ship. 

Unlike previous groups, the NSF Ad Hoc 
Advisory Group on Crustal Studies, chaired 
by AGU President-elect Charlds Drake, exam- 
ined ocean drilling while considering other 
crustal, studies and budget projections. The 
' Conference on Scientific Ocean Drilling (CO-. 
SOD) (Eos, December 22, 1981, p. 1 197). the 
National Science Board (Eos, April 6, 1982, p. 
219), and a National Research Council com- 
mittee (Eos, November 2, 1982, p. 835) all 
, chose the Glomar Explorer as the desired op- • 
- lion; however, they weighed alternatives • ; 
-based only on the scientific Merits of drilling 
fnri did hot look at crustal studies ha d whole. 
;! or' look at budget' projections, ;■ . • 


Radio Science 
Editor Appointed 

Kung Chie Yeh, professor of electrical en- 
gineering at the University of Illinois, Ur- 
baxia, has been appointed editor designate of 
Radio Science. He will succeed Akira Ishiinaru. 
who will continue his duties through the end 
of June. Ishimaru's term has been extended 
so that the transition between editors will be 
smooth. Yeh will become editor on July 1. 

Persons submitting papers after April 1 
should forward them to: 

Kung Chie Veit 

Editor, Radio Science 

Department of Electrical Engineering 

University of Illinois 

Urbana, IL 61801 

During 1979-1981, Yeh was an associate 
editor of Radio Science and also served as co- 
guest editor in 1980. His appointment to the 
four year term ends December 1986. 


During the last several months, the market 
for commciciai drilling ships plummeted, 
thus making available about half u dozen ves- 
sels. The ad hoc group felt that leasing one 
of these ships would he the most desirable 
option for the continuation of scientific ocean 
drilling. Among the ships that could be con- 
sidered arc the Uiscowcr Seven Seas, the Pen 
Ocean Lancer, several ships from Scrico, Inc., 
and several from Global Marine, Inc. 

A leased commercial drill ship would offer 
manv of the hcnchts of the formerly lavoiite 
choice, the Explorer, bv.it would have the ad- 
vantage of including a riser and blow-out 
prevention system (see table). Such a system 
would be desirable for the Explorer, but all of 
those endorsing the lor liter CIA salvage ship 
recognized that the system would lie far too 
expensive lor many years. The Challenge i . 
which rec|uircs an overhaul for continued ser- 
vice, would twit be the preferred option given 
the availability ol commercial vessels, the 
group noted. 

The a«l hoc group also .stressed that even- 
tually half of the funds for scientific ocean 
drilling should be supplied by foreign partici- 
pants. 

If the group's recommendation is approved 
by the NSF director, the Office of Science 
and Technology Policy, and the Office of 
Management and Budget, then a request fur 
proposals will be issued. No additional binds 
above the 326.3 million slated for ocean drill- 
ing in the fiscal 1984 budget proposal <£o<, 
February 15. 1983, p. 65) would be needed to 
lease a commercial ship. However, Congres- 
sional approval for that funding level and for 
the program would be required before a con- 
tract could be signed. Once a contract is 
signed, drilling could commence within 10 or 
1 2 months, estimates Allen M. Shinn, Jr., di- 
rector of scientific ocean drilling in NSF. In 
the interim, engineering plans and modifica- 
tions to die selected ship would be carried 
out. 

The group had four tasks to be reported 
on when it met at NSF headquarters earlier 
this month: 

• review long-range plans for crustal stud- 
ies within the university-based earth and 
ocean sciences 

• assign relative priorities to 'initiatives in 
crustal studies in the context of likely budgets 
for fiscal 1984 and future years, with particu- 
lar attention to the relative priority to be as- 
signed to ocean drilling 

News|fcanf. on />. 74 ) 


Anelasticity 
in the 
a# Earth 


F.D. Stacey, M.S. Paterson, 
A. Nicholas, editors 
Current progress In the study of attenua- 
tion. and creep te emphasized in this vol- 
ume. • i 

Explored here Is the possibility of applying 
linear viscoelastic theory to seismlq wave 
propagation Present-day. opinion pn . de- 
formation of the mantle ^ scrutinized a.qd 
the possibility that crystal dislocations may. 
be responsible : for both the plasticity ana 
anelasticity of die mantle Is discussed. 

An Important basis (of further study, this 
'book afde^ the scientist ahd student to 
'keep abreast of topical resea rch. , , 

! llluptrafed • J28 pages » $20,00 
• 80% Member discount ' 
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is desirable. Sent! resume 'including Ir.tnsuimsi 
■staicmem of research imeresu. nn»f names.. I three 

references to Dr. I*. R. Buseik, Delia mile (;«,!- 

ogv. AnSHW i Stale Umvcrsiiy. Tcnipe. AZ JCil'HT. 
ASU is an LO/AA empluyer. 


ri©s~ 

Tranadcttoiis, American Geophysical Union 
The Weekly iW wifmfirr of Cnvphxsirs 

^ , d , |n ,lb| e-sp i , tt , , manuscripts (f„i„ cu,*,, 

bcluw ° l SCI “ I rtwiii duec.lv 
to unc of ihe editors will, a copy t„ AGU. 

Mtor-hhChW, A. F. Spill, aus, Jr.: Editors: 

K u c cr «- M"y 1‘- At, dei s, m, Peter M. 

Bell ,N,. WS Kevin t ..Burke, Brace Doe. Roher, 

Gord I <H . ,s, ; jr > >' U >dc U. Coatl, Am, rid L. 
Gordon, bma j Ijnieioiii; Editorial Sum 

n^ 88 l nnc — A,ai *Ki"g Editor. Kariara T. Rich- 
.'"cl Mari " E - ( -‘if liner. — .Veus 
dueilnn re L n • S, ! U J ,U ^ trfftww/ Atiii taut; Pro- 

wa£ dS?‘ I ' a lr cia Janies llcshblcth- 

Nelson 0 * S " nK Kin1, Ll,:l ^Duensicin. Vivian 

Officers of the Union 

fc" Allcn - ,,r ««flcnt; Charles L. 

GcT^i^ S ni ' Eltt,: Les,ic H. Meredith. 

Sr?A “ 7 J C:arl Kissl ‘ n 8 cr ' Foreign Sec- 

Wald!-, V k ?P lM l aus ' J 1 '-- Executive Director; 

°° L Slni[h - Executive Director Emeritus. 

For advertising information, comncL Robin E. 
e ' adv erusmg coordinator, 202-462-6903. 

Copj-righi 1 983 by the American Geophysical 
i_j 'P* 1 '. kf^eriaJ in this issue may be photocop- 
by individual sriemisu for research or d 3 ss- 
otn use. Permission is also granted to use 
dr./s qUC ! 1C5 - a , ntl fi 8 urc * and tables for publica- 
r n books and journals. For pcrniis- 

52J"""J r 0,her u »“. contact the AGU Publi- 
cations Office. 

ih^.L^* 8 ? 1 * n ,h “ publication are those of 
oIK«!j Dr - - 0n y anrf do not necessarily refleci 
Unin P °f JUoni die American Ceophysical 
Union unless expreuly staled. 

10 members is included in ari- 
siiimint. ,^?0-00 per year). Information on ln- 
Semn 1 °*! SU ^ Jcri P lions is available on request, 
and ImS? 1 . pffl ! a8C P aid Hl Washington, D. C.. 

/iow j dd ‘ UOna mai " n * ofR ccs. Ei «, Tnmsae 
3Q4 i,1 peepkftka! Union (ISSN 0096- 
3 ^l)u published weekly by 

A onnn‘ Can Geo P h y B 'CB( Union 
2000 Florida Avenue, N.W. 

Washington. D. C. 20009 


fire V «r*.u S ^ al1 dra 8 fo,tI in siliceous phyl- 
SrhS hC Pcr " li an-to-T riassic Burnt River , 
schist north of the Conner Creek fault,' 

nar^t'k®? 0 ' T ^ e Burnt ,River Schist origi- 
n l n ^ mienae deformation of chem 
deri?^5 m ?. 0r 8utUre Between Jurassic arc-. 
Qf _. . d se dintents and Permiari-to-Triasstc 

Iaroere. . rra r ne V Phot °^P h “ 81 20 ^ en - 
Ellen n (Photo courtesy of 

• Or^ D 'o MuIlen ' Pepirunent of Geology, ' 
Oregon State University.) . ... T -- ’ 


rwirfJP”. ph ^ lci8l/Te “" A& « University. The 

**Th*> a Ji ex Pf rie nce iumarinc expSi ‘ 

undnM U ^ CCUfu a PP ,ILani will be expeaed to (each 
dffrcfi* anJ « radluitc courses and ,o con- 

Sv in hil or ber spe- 

cialiy. Tile position is lo lie hi ed al the level nr £ 

ffSSSzr- A p M D 1 i * 

Mom Saiarj is negot iable depending upon P 
experience and qualificauoiis. 8 ^ 

*i!l 0uld ‘ ubmil a v ' ia ■krng with a lei tor 
Sm^ n A ,,Ufl,er re<e ? rch and [ «ching goals and 
RORcW V H«H K n S f ° r rcreren ™ lo PiT.fessor 
Department of Oceanography. 

i A * M y n,v f ri, W > College Station, TX 77843 
T Tex«*ii at n rpr a PP li F“ io n» is March 15. 19X3. 

« University is on affirniative action/ 
equal opportunity employer. 

Seri SSSJ , - UB ¥ Sch °°}- The Depart, non ..f 
Oceanography invites applicauuns for ihe posiiion 
Uf Adumct RescarJ i Frotessor i„ (he Ocean Turbu- 

!es»?i^h£T ,r> i" ThC Sll " c,sful apphcaiu will be 
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mciamorphic pet mingy, are deposition, experimen- 
tal petrology. interactions or fluids with rucks and 
sediments, untope geochemistry, but »ihcr special- 
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veraty, P.O. Box 1892. Houston. Texas 77251. 
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School. A teuurcHntck noiiiion al the Assuiam or 
Associate hoCnsoi level L in i media tel v av.til.ihle in 
the Ifcpnri incur of tJceanography of die Naval Pysi- 
gratltiaic School, Momcici. ( l,iliforui,i. A satellite 
gcophysicist/gcodesisi or dvitamkaJ nceamigiaulicr 
(vmh an uiicresi in a.iielliic aliimciry and related 
tunics}, wlio can tench and research in the MC&G 
t Mapping. Chaning. and Geodcsv} areas of the Hy. 
(Irogi-nnfiic Science*. fJccanogr.iphv. ami rehicd 
eurnciilH is soiirIii. A siiLccssful applicam will be 
.ihle to tievcliip a strung siiidem thesis research iirti- 
grant; leach cunrses in physiad geodesy, satellite ge- 
,H esy. qiiuiHMniivc remote seining, digital data anal- 
yst. dam fuse manage mem, marine geophysics, and 
related topics; and have cognisance of problems in 
physical ocennngraphy. especially those pcriuiniug 
!t> satcUlU: altimcirv. Students are primarily from 

^“PP'ng Agenor. Naval Occaiiogntphic 
Ollice, NOAA Corps, and U.S. and allied na\ies, 

An academic or professional background in marine 
gcutlcsy. marine geophysics, or dynamical oceanog- 
raphy, together with an adaptive, progressive, and 


Conference 

FUNDAMENTAL 

MAGNETOSPHERIC PROCESSES 
IN THE PLASMAPAUSE REGION 

October 25-27, 1983 

The University of Alabama in Huntsville 
and 

NASA/Marshall Space Flight Center 
Huntsville, Alabama 

Conueners; J. L. Horwltz and J. 1. Green 

» n H l Jfoe 0nferenCe b d f SI ® 1Gd for experimentalists and theorists concerned with wave 
and piasma processes In the vicinity of the plasmapause. Appropriate toSa for raoTrs 

^„^ r “ e . n [ ed l ™ ,ude j wave phenomena associated with the plasmapause^ 1 ^ 
WphT h d ^L 0i cdd , and warm P tesmas n «r the plasmapause; ^asmosphere HUlnq- 

plMmaM^use tooth p™! lom r ation and ^tunics of the plasmapause; retonship ol 
ptosmapause to other Important magnetospheiic boundaries. Attendance will be limit- 
ed Persons wishing to present papers should send an abstract (use cS“entton to? 
AGU meeting abstracts) to one of (he conveners bu Julu 9 icum in/nrmnH , , 

accommodations will be provided on requesL ' ' ^ lnformaH ™ on hotel 


Dr, J. L. Horwltz 
Department of Physics 
The University of 
Alabama 
In Huntsville 
Huntsville, AL 35899 
203/895-6276/ 
453-0305. 


Dr. J. L. Green 
Magnetospheric Physics Branch/ES53 
Spnce Sciences Laboratory 
Marshall Space Flight Center 
MSFC, AL 35812 
205/453-0028. 


a )in|.ii h imiirf. are il-i|uih-,I. Salaries arc 

live. i. losing dale l»r * is M.ikIi x. l(ig;t. 

InicrvK-w visas sir. mill ni, ui in Marelt .mil .\i,i]| \ 

•Ic i>fii .in an »ll< i sin mil I | v u M .[, | IV \ Vl . 

ix|nt I the situ i-sst ul i.iiKli.I.iic in M.m In | (in,,. 

,' r ' ’l l l'1' , . ,ll . l "il ,, tll'i |ll««sillc ,| < III I II llllllll sil.lf. 

llircc |M> ■fl-SSIoll.il 1 1-lfl ■Til I V . 11 , 1 1 .1 sl.IICIIIt.-lll ..{ 
mi • ilwiiiri.il (resc.il. || .iikI itim mu loii.ih goals. x,.|„| 
Iclleis nl .i|.}i|li .iIii.ii i. 

> > r»!t sv,] i hiisi.i|,|,L-i \ K. Mo * ici s. ( 

D'-|sii i ii ici ii oi i H.i'.iiiiigi.in}ii 
Nasal I'osl kmiIimi i- Si lin.il 
Muiiieiu. t:.\ >>:VI |(> 
leli-j .In i|R- i IDs 1 1. |i*--J.-i VJ nr 2%Vi 
the Nasal I'nsr^i .nln.iic- Sritnol \* an F.iiii.iI Lin- 
li MMiirut ii|i|>,miuiis anil Aihriiiaiise Aui.in cm 
)jKiu-r. 

GeophyxlcUl/Unlveriltv of Montana. The Ccolo- 
gv Department of the pniveriiiy or Montana is in- 
vfling applications to fill a tenure track position at 
the assisiam ui i aswiualtr prulcssur level wnh a w«. 
ctalizcd area of geophysics beginning Sept. 1981 
Teaching and research responsibilities a, the under- 
g rad u ate and graduate levels. Research interests 
should combine solid canh geophysics and oeo I osty. 

Applicam musi have lhe Pn.D, decree or cxpecL 
completion by summer 1983. Those^ interested 
should send a letter of application, resume, an out- 
line of leaching and research interests and other 
relevant material. The applicants should arrange io 
hove at least three letters or recommendation sent 
to: Arnold J. Silverman, Chairman. Department of 
Geology, University a f Montana. Missoula, MT 

The deadline for applications is March 15. 1983. 
The UniversUy of Montana is an affirmative ac- 
tlon/cqual opportunity employer. 

Postdoctoral Posltion/Sclsmology. Postdoctoral 
support in seismology is tentatively available for up 
to a 24-momli period. Seeking a recent Ph.D. with 
mtcresL |n regional seismic wavc/surfacc wave prop- 
agHlion. Applkaiions should be sent lu: Dr. Robert 
G. Hermann, Department or Earth & Aimosulieric 
Si. Louis University. Box 8099, Si. Louis, 
MO 63158. 314.058-3120. 

St. Louis Unii-ersity is an affirmative aciion/equal 
opportunity employer. 


Research Asaoctato. Applii .ii inns are icivirc-al fur a 
|« 'Mililc appi .it tin let ,i .in i-stvu-), .tss.irt;i u- in ,| 1W) . 
ieiK.il pLiMita .iMroplisxR-*, xtwee plasma plisskv 
Jll i, 1 »'»„"« -r;tv plitM.v ] Ik xiumisIuI ^ api.licaiu 
will Ik- fX|Rcte.| t.. spend a sit hst.it u,..| .«,,( .!} |„s 
lie, nine u;..i king or. pioldetns in s, s | lir ie.t v . 

nmi |J . l t , . h< - ■'W > ‘? ,I,II * B , 1 ' »iH 

' . m . A -l 'I ' lu ,, ' 1 rts P-s-cs a us e, .th 

U' '*• 111 « K-'IW .HIM ph.M.V. Jls, |. cji 

■■ms. oi platicmn MieiKc 

lin|ttiies sluniM >r- . n|. [ Trs% ,.,{ (l , p,. i o i ■ 

-.r IT.. . J, FI. U-vv ol ll'niun's. J!'' 1 

md I laiie>ai i l .ilNiratm v. I'nisnsm 

nl Ari/utu. I in son H‘, 721 . 

Api'lkJtiuus shotiM Ik- .<■ ■..■m p tt lied b\ t, siun... 
■ oiiij iter e biblmgr.q.ln, anti ,u k-.tsi m,. h.lti-tx oi 
reci.iitiiiciitl.iii.iii tr.im irtsuiis who are udl-;a- 
•|ii.ltu leil with l lie -nil die. it it's bjulgr.iuru! mid Jw > 
tola' 11 \ A should be rccJivcil bv April 15 . 
IWJ. An LquaJ Ouporiunirx. Allirmatire Action. 
Tide IX, Section o(H Empfover. 

Research AKocintc/Upper Atmospheric Phyi- 
} c *.- .The Naimn.il Research Cuiinul tCuitacut) is 
building a nitilii-imiruniciil gnnmd based rescatch 
facility called CANOPUS. One pan of CANOPUS is 
a Dflt;t Analysis Network which will provide interac- 
tive access to the CANOPUS data bv scientists across 
Canada. A research associate position exists for a 
person who would be associated with implementing 
and operating (his network. This position will allow 
mdcpcndeni research on aspects of the 
data and the hulder of the position 
would be encouraged to undertake such research. 

The position requires a Ph.D. in some aspect of 
upper atmospheric physics (preferably ground 
based) and extensive computer experience. Any re- 
lated experience in computer networking, etc. 
w-ouid be an advantage. The initial salary will be in 
the range from $ 24,000 to $ 27,000 per year, de- 
P*- 1 ] h * or i experience. The appointment will be 
initially made for two years and commences its soon 
as posable. 

Send resumes and the names of three referees to: 

Professor I. A. Koehler 

Institute of Space and Atmospheric Studies 

University of Saskatchewan 

Saskatoon, Saskatchewan S 7 N 0 W 0 

Canada. 


SENIOR RESEARCH SCIENTIST/TRAINING MANAGEMENT POSITION 
International Ground Water Modeling Center 

oversight io ?GWMC . AR ,ntBrnatl ° nal P ° ,,cy ^oup, assisted by an International advisory committee, provided 
lev/ai Th H« S n C r- CS fK fUl ap . pllcaflt wil1 have 8 background in ground water hydrology preferably at the Ph D 

aa ^Ss^vs^SSSSSsSSSiSF^ 

Include Initializing end malntelnlng contact, with ground n.ld 

water resources managers. Incumbent will also provide oversight of and nartlciDatlon lA !? , 1 nd 

programs and al! technical tasks for the Center. Person will sarva ^ L ™!Li the 5 8ntar ^ ^ a,ninfi 

.other HRI environmental research programs. . ' * 8PV0 “ General -ground water specialist for : 

nam.s^of^rM n p^°Ms d onal refarenceB°to^ he T"* ^ 31 - 1983 ' ^rrtcu.un, vita, end 

1 Darrell R. Flshel * 

■■ , --Business Manager - ; 

Holcomb Research Institute ■' II I I Jl 

Butler University . II I )| 

Indianapolis, Indiana ' 46208 .- • | | ' ' !' • ‘ Jl , 

Bu ^l" r University . is an equal opportunity employer. • .BUTLER UNIVERSITY v 




reuruary '££, iy»3 


Experimental 
& Solar Physicists 

Lockheed Missiles and Space Company's Research Laboratory in Palo Alto. CA 
has openings for a SOtAR PHYSICIST and an EXPERIMENTAL OPTICAL AERONOMY 
PHYSICIST in our Spaed Sciences Laboratory. These Labs are located or] the hrautiful 
San Francisco Peninsula just minutes south of Stanford University. 


Solar Physicist 

The successful applicant will be expected to conduct 
and publish original research on solar flares as a member of 
the Lockheed X-Ray Polychromator (XRP) team. This research 
WILL make use of existing XRP and related data or new ob- 
servations to be acquired following the repair of the Solar 
Maximum Mission fSMMj in 1984. As an active member 
of the XRP team, this physicist will participate in planning 
and executing the observing program of the renewed XRP 
and SMM. 

This position requires a PhD degree or its equivalent plus 
experience in solar research. A background in plasma physics 
is highly desirable. 


Experimental Physicist 

A positron in experimental optical jck ji iumy i*. < unmily 
open where the candidate is expected in c.iuv mu rx- 
perimental/observatioml progran is in ,n in >r. if . md . nn j| ( > w 
physics using ground based, airbor ne . ir id sj i. K.eruh | mv.-i I 
optical instruments. This physicist will p,ir tir ij uir » i exist in«j 
programs, become involved in the rkveloprnmt i >1 < l.u.i in- 
duction techniques for analysing pi » non u.'inr s| » r dr r,r r ij ik. 
and imaging data and eventually he expected to develop 
one's own interests in research programs. A PI iD in physics, 
space physics or a related discipline, the experience:* ir i scien- 
tific data analysis, the development of space hardw. ire and 
the involvement in satellite, rocket or shuttle pn .grams is es- 
sential. A willingness to travel to remote sites will he regime, I 


C ^ eSe ap P° jntments and s ^y 'eve's will be commensurate with the 
credentials of the person selected. Qualified and interested candidates should send the, 

of publications to: LMSC, Professional Employment. D,p 
600-0215, RO. Box 504, Sunnyvale, CA 94086. Lockheed is an equal opportunity, affirma- 
tive action employer. U.S. CITIZENSHIP IS REQUIRED. 


wl3c! ri . C rogrammer/University of 

Nero* System. N.c (**.„ Rcsearuh Insiilnic h M 
•in '*1>UIHIK fnr .in AuniKplicrji .Scivmhi-PioiFrdiii- 
im "ii hm rlii- Aim.isjifnric Stitnui friirtrnVw 
m. i ...» i-.k.- .Mr, i„ ,i lt . 

nf t ircraU physics iWa and 
in.«L C H! fctlCd wrl111 tadar * r^hiJnieier. and Ildar reT 
mine icniinu in&inimcnis in cloud physics and 
weal her ninUificaitnn research projKU. Initial cni- 
pliasu "ill be nil dew toping c< impute r-uenr rated - 
*?£!?, * l| 'R ,4tr ^PJhililics ai DrP. Emphasis 
ar il ,tJ r au ■ ,n,J Vsis and imcrprcialirjn 
ami public, itii tn of rcsulls. Opiioriunitii-s exist for 
dcselnpinB e ,n„ mcarch projects. D« ™bl* qilifi 

ItliiTscaMM alnitisphcrk sricnresbhh 

~ V,„ > cars experience in computer-assisted aircrafi 
TO f ,cnsin ? <*?« display and a. a 111 

Strang candidate* wnli the M.S. degree in atm.i 
*[?henc sciences or relaled fields or pi, v silaf VTicttco 

lit' re!e,ani experience will also lie om- 

sidcred and arc encouraged to apply. The salary 
will bo ailracme ami is iiemtLalile full u„ n r,i ■ ■ 

□feie S rpi CJU ,e ^ '^ Cn< * applinii onn rS^cri 

exrKi^ , ^u. ! I , f ,inB P ar,, ^ lars u « duration and 

ploi^r ffirma,,Ve Opporiunilj Em- 

Ifpl* 

The successful candidate will be ejected I in 

iftRSsafSKrSS sss 

itpim# 

research bKiSKSf Jamis or tfe?* f,,,ure 

Dr. Rcben S, H^TK 


^Lockheed Missiles & Spa ce Company 

has of Oceanography has a pusirii'in for 'r *>* ’ ” p? sl, . ion8/ ° rcx °l University. I |, t - n, luM . Pu , 

•I • March in various Helds «if zcotheminr v ?nchidiue ntern gf Phy sics and Aliiwsphork SLk-m r lias J- V( | . 

•V ms * — i s jpke"?* t * * 


and sampling jee cores, and laboratory vmrk on hL 

S B S22 qS 5 '^ 5 - 1Ud a S ° f « as “- T ^ c «l- 

m high-temperajure fumarole sampling i„ vokanT 
gas areas and with steam wells in seoihcrnml lietdc 
expencnce with gas diromatogradiy. mass snee ’ 

2 J 5 S rst 5 T diC5: hjph^« P imm techniques; 
Research Division. A-020 


Marc h i should addr«scdlo fcVs C jlvneP\i dl ^ r 

^ssss^ssa^S' 

isigiltf 

Conn derai ton will be gii cn [O camli,u « ■ , * y ? U ' S ' 
quake seismoloav ca t M,ldal « m carlh- 

ciplines in Suli^Earth Ceonhv.J? 08 i ' an ^ olhcr J “- 
woufd be eitpec,^ w dSn y “■ 
program at EiiSi-nSh.? ® P r* 'J.nwb 


rV« i r^l w rehrttan 28. 19M 8 

nitsAiinritMiisc'm ilun cm^lo^r 1 ant ' qu * 1 °PP° nu - 

l-ued hj u aMlllPS 
Ufatthin t in n it i .ii ||„. Eft irida SiiinTj' 1 ^ “ lr ' aca 
Mininiiim lal.in w j*i| ivtij-. r , , Untitrsuv. 
shmthl H-nil titj amliu^i VS!" 1 W, D - * 

frMtuJ*, llo . (v{i|Kn '.wwnces to Pro- 

*K. fnflalianre. FI. Sr 

tprl^rucitani ** Stale Unlvc «*- 

Poiiihm in S,S, JHfeTO r ° r ■ 'cure- 
; ,r AwikuIc Profcuor letrf SL? 1 -' As, “ ,ani 
the involvci 


trark pmitk.n in Sttmiui^Genh?* r ° ra t lc,,l,re * 

J jr A«.Kitie Profcsior letrf SL? 1 -' As, “ ,ani 

filing at iltr girtmte ^ involv « - 

and lupemnon level 

slimild lie - rc * llrch ^ 


candidates will, stroM bSS^dsln 1 ^ gi V cl, . , ° 
methods of ■nalyzinai a V anl,,auvc 
candidaies should ,|S.SS , ??L s,ca * dfl,a - Qualified 
Jh, "iu, and 

Chairman of Solid Earihnw^t • * Walla, 
mince. LiBKmSlta£Sft^ , ^^ reh Com - 
Palisades, New Vnrl lAae^ ngl . ca Obiervalorj-, 

taulWBKiJRS^r 11 15lh * 198 * : 

matiie action cntplwer w * ua * “PPortunitj/affir- 

Thc feScnt oUtmn^^ Me t« ro lugy. 
University of ^ W«Au22?5Sf 06 Scicnce3 al 
siuon for »ix,rk on nmul S . n ?'i ,llca * research po- 
aiid irdtuport in the stmmlni^ ar K e ' ,cale dynamics 
The successful applicant ihoulcrh*^ J n “ 0 * p,wre - 
cap-rbilitv in dlagiSltfc 1ft?* de, f) onalr ?‘«i 

Won itnd/or iuISlmB a ‘T 5l,h f 1 . c rircu ' 

"lion is for one h ShU"l r n,odcli, )8- ^ 

“”^?2s3aS-*« 

aedwt^lffo™^! ? iK , J5S;; e l?. ,,n afIirmaiivc 

1^ rally P^reiogy/Unl- 

Vi DfParttneiit of Geology haslin’nir ? lcf,ril - 
post-doctoral fellow in in?!™, 35 an Rpcnnig Toy a 
un lunar samples. MjIln^h^| S TA l L oll W* lo v ™rk 

be dliwied towards MrettSsif if h^? rc !l wil1 

pristine lunar highlaSds rMb ril b cctialc , d and 
wtih other Irnhuie stiff ffitSgS Interaction 
lunar samples and nte[eorl?M M i^v^L' r R rfcin 8 0,1 
encc in efectron microprS^ Ex P crfj 

Uvntlon analysis desirable h?n a S/ or neu * r Qp ac- 

i sasssi™ 


fv ^u2£ f° r ho t h ' isili !’K a,l(l lentil .• ir.it k l!t, ni- 
Iy ,11 all levels starling m the Kill <i| |*|HS. Audj, ,.L 

Z or^niTi'li - l,Kl iniflSi 

Xmmnheri s ■ arcas ta ll,L ' Ihjpamneni: 
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feSIil"' 

Albert T. Hsui 

ii ■ ■ Ue Pa«nieni or Gcoliiov 

"“*■ 

. u ^SS^S m 

m«irS»° 15** “ 'I™ 1 °PP nr lunily/airir. 

search interest Indud? a£L l ^ ,tl0n> - ^ urrcnl «■ 
denied tmuter, elememar?^ 3tomic - con- 
plasma, and apace physics^^ n *'■ i a5er, . n,,clcar ' 
dergraduaie and gradate Sch?^' d ° n u involve un ‘ 
warch iludenu, and SSSJJM 1 ?"** ° r «■ 
peraoni should send SSS* Intercstco 

^Son'semS 

aOirmdveSJS empire?. *" equal opportunity/ 
Possible l«u^track S DMhP plira H 0ns invil «l for a 


Puslilncliiral Itcie.iri li Ansiwintr Pudtliins/johnt 
Hopkins Uniiersily. Applied Physics Ijbonilo- 
ry. !'■ ini u ii c .nr .ii.ul.il.il- fin inn |ic« id pljnrur) 
Iii.igin-Uii|ilii ii i. .in,| (in ihn|ii«,d cjiih iiMgnefu- 

'phi iii aiid.iiiini.il phinii S«-|ri ii-.l i .mdubirs •<" 
|uriiii|i.iii- in (in- .m.ili in .md in, ci prclJlftui of ifau 
■ ■■■i.iiiiril 1111111 iln-ji ip.li i- pi iiln-s ( Vm.igcr). wr |ur- 
iii li-. Iicld. .mil .iiiiiMi|i||i-in i-niissiiHis il.Ua Itoiu 
vat tli in lining ip , ii ( | | ,||| piiiiiiuiii ,uc mie year re- 

riew.ililc mi, i „nh ili-iihli- ii.itliiig ibt» 

A|iplii.i,inii* ilmnlri Ih- .uldii-itril m Mi. MrvjnF. 
■wvre. lit-jMiitiH-nt | eh ‘jfiH, Hit- [niiiH Hopkins 
l {liner. nil-. Appln-il Pin m t | .ilnii.ilm v. Hinsllup- 
kun Ku.nl, I .mn l. Mlt 207(17 
An Kipi,il r t|ipni imiii y l-.nipfiiyrr M/F- 

University nr Ni-liritskii-l.ini'oliidicolagy. Seek 
triiiin--ii.il L mi |’i iij (-uni jn gt-nttiil am « 

in (linn*, gn.plmi, i. mu, um- ,uul ir genh'- 

K' **llw ibt- Aiigmt. I i-,n lung iliuii-s i,iti he .ir- 
i.iiigril III n-Mi-,1 i]k-i i.ilu III sin i ml ul ,ip|Jirjui- 
li , .u h iivu miiii hi jn-i u-iiirMi-l. Hrqniirs I'li.lk 

ami sluing to ext i-lkiit e In hiulilng 

.mil i i-m- at i h'| hiIiIh.ii inti. $2d.0W. 

Ap|»lv liy M.mli :tl uiili . (|, pin ,n Ion li-llrr. vsl.i. , 
Mihisi tipis, .md ii.iiin-1 ,,f llil *■(* icli'iriiu 1 * in 

!>“«■■ „l < tcihiuy. Iinivmitynl New »• 

k.i-l.iiHiUit. In, Ncht.txka tiHfiKH -03-10. 

Alliiiii.nivi- A, iinii'l ijii.il i tjijii nun iliy Empki] er - 

I'lMldiii-tnriil Piisitlini in .Spare Plfisnin I'liyslcs* _ 

tjilliui- invitii ;niplii hi but* WtF 

ye.ii piiiiii , k iiii.il it-lfi ixvsliiii ivlmh will Ikibb, 
iiv.itl.il.if ill jinn- I III- n-ilpli a ni isexpcttcao 

di'veliip i lirm (iii,d imuli-h ,d m.igiirmsplicm cuf' 

n-iit slims .md lniiiii,l;n, Lqn* ami ti»4Uidf. l ^Vj 
'ms pi ih cud i,i, ii , ls inii.iiiiiiiii-s ami magnetic 
iniHiiK'i linn n ]|ii ||, H( hi in in, h kijers. • , 
•Sind li-iii-i ni iipnliiaiinu, resuinc, und 
id inn ii'Icicik is riv April IS m Professor 
iiiTup. Ili.iyi-i SiIk'hiI id KiigilicTi illit. 

’KHSji 1 ’ New I l.inipsldre I&7H [6^^ 

Ibriiuoiitii College is nil rqiutl iqipoitunil!**!* 
alive aiiiiin t-mplnycr. 
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WITHOUT 

ADVERTISING 

A TERRIBLE THING 
HAPPENS 


assna wag 

AOnoMfii ActkmrE.|u^l Oppbnilntiy CmployCT, 


", . • ;-vJ: 


°{! h Iel ^riifcs, , Departm^tnr”nSi r ' c,0 r' Iwli ‘utc '' 
of Nmr Mexico 

' ‘•’l" •'-!'• 1 ■ 1 I- ~l i m 

■ t ' f V ‘ J- i ' ’■ 

• Vv_‘. i:;--: . j* i; . 


areas. The deparyW, BI jl m ,n an y °r these 
Mnsing laboratory, 1 1 fac^hy W ?so H, JliP pcd tc, n«wc ; 

and <<*.& E r 


and arrange to have thraeSi.^1 S?®"?! 1 miaM , ' 
June SO, 1983 to refc *»ce by ■ - 

Hey*.- . .• ! ,orf ^w^OpfjoniinUy Em- '• i 





Phyalraj Oceanographer/Computer Program- 
mer. The Florida Stale University is seeking ainfi- 
cams to help carry out advanced research ihai in- 
vplvcs numerical modeling and lime series aiulvsis 
Candidates should have an M.S. in physical ..ican- 
ogpphv or computer science and experience with 
pnnciulcs of ocean circulation inodcfiiig and occn- 
ographtc data processing. Experience nn CDC main. 
Trames plus Fortran IV u pariiculariv desirable Pu- 
sh ion available to start iiniucdiaiclv. Rank is Re- 
search Assisum. Salary will be competiiive 


February 22. 1983 EOS 


Hew lo apply; 

riculum Sc *b'!h S ” b r' , ‘ 3 lcllcr of inl «». a «‘r- 
Theleucr ur'im(.m L K V^'V' recmmrnrtni ion. 
why hi frtuJ?w ni T c , l, " Je «• juuenient t*( 
t uie tellosi ship » desired, how lliu .iiijlify f., r „ 

««•«««, &i r ”■ 

r "V ar 


according Lo training and experience! Send icsunic 
and professional references by March 28, 1083 y. 


Hsueli. Depart mem of pceanographi', Florida Siaic 
Umverauy. An ailirniatue acikm/equal op|xiinmiiv 


STUDENT OHIKJRT UNITIES 

Copgrenional Science Fellowship/AGU. I'tnpor- 
mniiy for a one-year assignment on ilic staiT Ijla 
congressional comiiiiltce or a House or Senaic 
member as an advisor on a wide range i,r scit-iuiliL 
issues afTccling public poliev questions. 

Individual* who are AGO members and U.S resi- 
dent* are invited to apply. A broad -background in 
science is expected, a* ihc various dmies emailed re- 
quire the applicant to be articulate, Ihcraie. flexible, 
and able to work well with people from diverse pro- 
fcssionaJ background*. 

Public policy background is not required alt hough 
such experience and/or demonstrable interest in ap- 
g^tngrsocnce to the solution of public problems is 


you j— letters of 

B2!fS!UC a “ ,ed strvc a ' 3 

8c, id the above r,i: Department MP, Gongrcssion- 

cl Union »¥-• A '"^n l?rop ?si- 

D C L SOW? Fk ™ b N W- Washington. 

Application Dendline: March 31, 1983. 


Physical properties 
Palconiagnetism and rock magnetism 
Thermal processes 
Grusial structure and magneiisin 
lenonic modeling 
Seismic data processing 
Contaci; Dr. Kevin P. Furlong 

DcpL. of Genlogy/Gcophysics 
Univcrsui’ nf Wyoming 
PO box SnOt'i Univ. Siaiiuu 
Laramie. WV 82071 
3U7/7fifi-IS79. 


Th^dlpwilrlp carries with ii a stipend of up Iu 
$27,000 plus travel allowances. H 


w7omlig. SChOUrahlPfl ^ Ce °P h >’ ,ics/lJnl ™»l‘y of 

Amoco and Chevron Fellowships 
M.S. and Ph.D. levels V 
Up lo $10,500/jear plus tuition 
Research supporL 

$2,500 summer stipend 
Tuiuou 

Hill Fellowships 

Variable stipends 

Areas of geophysical research at Wyoming: 
Reflection seismology " 

Gravity and magnetic potential field studies 


SSt « “Si 1 low “ hi P* ‘n Coastal and Continental 
S?. iJ71 e ^ ,,0n - ■ T hp Geology Department of 
MS 1 "* L'mvcrsuy invites applicaiions lor gradu- 
.uc Icllowships leading lo M.Sc. and Pli.D. degrees 
WMh Mireuliuiipn in Die held of coastal and comi- 
enial shelf sedimentation. Poicntial research areas 
include slioreface and sediment processes, insiru- 
mcniaiion for sedimem transpnri studies and con- 

m *°*X. Ai f3tit,S ? no “ cs - °pP°nm,iiics cxis. 

U. lake pan in the upcoming Canadian Coasial Serii- 
mcm Study and lo gam «ieniific cruise experience 
on research vessels from Bedford Instil me of 
Oceanography. Awards cover a calendar year sti- 
pend and are valued, after fees are deducted be- 
iwceii $650048000. For further information or ap- 
plicaiion please wntc: r 


Dr. R. Boyd 
Geology Department 
Dalhousic University 
Halifax. Nova Sonia 
CANADA B3H 3|5. 



Council Sets Pace 
For '8 2-' 84 Action 


The December 1982 meeting of the AGU 
Council, the first in the 1982-1984 biennium, 
has seL a new pace. It is the first Council 
Meeting in the memory or any or those par- 
ticipating at which every Cutincil member was 
present in person. This record attests to the 
importance Section presidents and president- 
elects place on their responsibilities as rc|)ie- 
sematives ol their sections .md as members of 
wltat in effect is AGU's Board or Directors: 
and it is a further tribute to the value they 
place on AGU. 

Both the Council and the AGU Executive 
Committee held their meetings on December 
9, 1982. during the Fall Meeting in San Ki.ui- 
cisuj. President Van Allen. Presidciit-elw t 
Drake. General Secretary Meredith, Foreign 
Secretary Kisslinger, anti Executive Dire, tor 
Sptlhaus const iiutc the Executive Committer. 
The full Council includes the Executive Coiii- 
mttiee and the President and President -elect 
of cadi Section. At its meetings the Council 
usually addresses administrative nutueis such 
os budgeting, examines existing upvi.iiiuiis. 
and considers proposed new progmins. 1 he 
Executive Committee .sets on behalf or the 
Council between Council meetings; it is »|> L - 
ohcally charged wit I, approving Chapman 
conferences, the cus|mii.surship of other 


meetings, and several other largely adminis- 
trative actions. 

At its December meeting the Council reluc- 
tantly accepted the proposal ol the Meetings 
Qimmiitee that the 198;-, Spring Meeting be- 
held m Baltiinurc during the week hc-giiiniug 
with Memorial Day. At its meeting lao May 
the Council dii caed the Meetings t^mmitlec 
lo irv to avoid ihc Memorial Dav ludidav. 
However. Baltimore in |9HA was available 
only over Memorial Day . ami anv other week 
"I one 1,1 tl,c r *r seven other cities cnnskl- 
eicd would he costlier and less i oiivc-nieui. 
Drawbacks ol miter sites included higlim 
rates inr hole] i< Minis, Mihiller meeting kkiiii 
facilities, and mure dilhuili access by ail. Be- 
cause >>l die Council's cmicein almiu using 
the Memorial Dav week, the Executive t:„i n . 
mince suliseijiienilv asked the Meetings Com- 
mittee i>> develop a plan fui AGl"s annual 
meetings tliiutigh Ift'iu. The Connniiiee is 
now gathering daia on mciiilier |ji cTen-nccs 
witli respect to. ill thy l:i,.|i,rs dial limit lie 
taken inn, acc nini when assessing a potential 
meeting site. 

Also tinder consitleiaiiuii is whether AGU 
should have one or two animal meetings. The 
case w as lurLefully made by one Council 
n icmbc-i di.it AC. I- ciiirciitlv dues not h.ivt 
two national meetings bin laihei two regional 
meetings. He went on to say that this region- 
alization has diluted the value of each Annual 
Meeting. 

The Public Affairs Committee presented 


American Geophysical Union 
1983 Budget— Income and Expense by Activity 


Publications division 
Journal of Geophysical lies earrh 
Water Resources Research 
Reviews of Geophysics anil S/tace Physics 
Geophysical Research Lellers 
Radio SfM-nre 
Tectonics 
Eos 

Chinese Geophysics Series 
Russian translations 
Books 

Subsidiary publications 
Other publication services 
Publications division overhead 
Total 

Member Programs division 
Membership services 
Spring Meeting 
Fall Meeting 
Other meetings 
Public Affairs 

Education Sc Human Resources 
Awards 

Associated societies 
Other Member Programs activities 
Member Programs division overhead 
Total 

Miscellaneous projects 

General & Administrative 
Administrative Division 
Finance Division 
Executive Office 
Total 


Total operations 
Investments 
Building and land 
Fund raising 
Other investments 
Total 


Total a ll activities 
1,1 th ousands of dollars. 


Income 

Expense 

Net 

2820 

1830 

990 

42i» 

302 

124 

412 

S08 

104 

278 

181 

97 

21-1 

161 

83 

62 

52 

10 

522 

513 

9 

29 

26 

3 

603 

494 

109 

419 

288 

13] 

107 

80 

27 

8 

4 

4 

— 

443 

(443) 

5930 

4682 

1248 

64 

63 

1 

153 

93 

60 

22U 

115 

105 

56 

29 

27 

— 

51 

(50 

— 

17 

(17) 

— 

7 

(7) 

36 

24 

12 

66 

67 

(1) 

— - 

76 

(76) 

595 

543 

52 

75 

55 

20 

_ 

573 

(573) 

75 

201 . 

(126) 

— 

410 

(419) 

75 

1193 

(1118) 

6675 

6473 

2°2 

271 

326 

(55):' 

250 . 

■15 , 

235 

70 

7 . 

63 i 

591 . 

348 ' 

243 ' 

7266 

.6821 

445 , 


two proposals that the Council approved. 

The first was for a Science Policy Seminar se- 
ries to he OjKi.ited on a 2-year trial Imsis. 

Ftn mer AGU Congressional science Id lows 
will be asked to participate as seminar leaders 
■ii iu will he available iu visit c.*o| leges ant] uni- 
versifies that would like to pm mi such semi- 
nars. The second prujwsal was to increase the 
Eos news writing stall' with a liair-iimc pci sou 
to permit gresiiei covet age .,1 Cong ression.il 
and other guvet nmeniul .ifTairs. Imtiallv die 
coverage will locus mi kev legiiliiiimi. | he iu- 
tem is to in lot in AGU iiiembers nf the issues 
when pertinent legislation is imnnhii.cd and 
lo firuvide ujKlates on ihc- pmgress oi these 
lulls, iiichiding the votes <il each Gongt.-ss- 
niati and Seiiuim, J'loliahh ,j i|<i/eu <,r 
pieces of legislation will he lollmved this wat 
dining the course ol a vear. 

In oihei nui, m tlx- ( .,,ii m il giantc-il die 
Hvdrologv Set lion ,m opp. .nuiiity to attenipl 
f w,,,k " l " l«u MIV\ . on i in, ted pub- 
lication ■ ■{ (r,inslaiioiii In, ni the Soviet hi- 
iliiilogv I iterant re. 

flic Council .ippmve-d bylaws fm Ixnli the 
t.eodesv and Oceanography sections. These 
bylaws will be published together with other 
Section news in the near future. 

Tin- ("Vumril also approved an amendineiu 
l" the Union bylaws dial changes die iiuiuc ul 
the Oceanography Section to the Ocean Sci- 
ences Section. This is merclv a sitbsiitiiiion ol 
the words Ocean Sciences for the word 
Oceanogi aphy in Article I of the bylaws. 

Tli is report of Council action serves as the of- 
ficial notice lo the Union membership of the 
intern lo change the bylaws. The amendment 
must be ratified at the next Council Meeting 
in order to become final. 

The 1 983 budget was approver] by the 
Council (see table). The pruposed surplus for 
1983 meets the annual target set by die 
Council several years ago; the larger is part 
of the Union's goal of increasing its reserves 
fitruugli contributions from die membership 
and through surpluses from Union opera- 
tions. The 1983 projected surplus of 

AGO (coni, on p. 78) 


The Climatic Effects 
of Volcanic Dust and 
Aerosols 
in the Upper 
Atmosphere 

Friday, March 18, 1983 
8:30 a.m.-^5:00 p.m. 
National Bureau of 
Standards Auditorium 
325 Broadway, Boulder, Colorado 

Sponsored by the AGU 
Front Range Branch 


Cosponsored by the 
Denver/Boitlder Chapter. 
American Meteorological Society 


This symposium will bring together prominent 
researchers in thp fields of climatology, metco- 
. rolcigy, gladology and volcanology to summa- 
rize the stale of knowledge on this subject In an 
Inlerdlscjpllnaiy forum at a level appropriate' for 
a non-spedalized, but sdenliOcally literate audi- 
ence. The meeting ]a open to the public. 


Topics will include 

• The history and caudos at climatic variations 

• Explosive volcanism ' 1 

• Atmospheric effects apd observations ' • > • 

• C II mafic and cultural consequences. ‘ 


represent allow ‘ n 8 ove > head in die Publications and Mertibcr Programs divisions , ; 

proieru aatpinistrafivt? expenses that rtnAotbe easily pitted to individual 

hy renree tfUn ttie division. The Expenses shown in the General. and Ad mi n is; th live calcgo- 
snurm* 1 0l !8? n |z?Lion-wIde bverhppd iudt as : person nel, : fibedti tiling, becu pancy of . J ‘ . 
tmdexecmiVe strifT.Urhe. • >: ■•••-' ' ; ' \-\\f 'J \ ■ ■' ''j * ‘ : :U' 

- . : .L- •• , :; r ‘ " 


Contacts: Jules Friedman and Raymond Wails 
U.S. Geological Survey, P.O. Box 25025 
MaD Stop 9M, Denver, CO 80225 J . J - 
(303) 254-367$ (Friedman) or 234-3493 (lyalta),-- 

, For further information, see Em Meeting Sec- 
tion, February .15, 1W3. f 


SERVICES. SUPPLIES, COURSES. AND 
ANNOUNCEMENTS 


FIFTH CONFERENCE 
ON THE PHYSICS OF 
THE JOVIAN AND 
SATURNIAN 
MAGNETOSPHERES 


Cambridge, Massachusetts 
June 21-24, 1983 


Sessions: on satellite effects on the magneto- 
sphere, Interaction of the magnetosphere 
with rings, dust, and satellite surfaces, radio 
and plasma wave emission in relation to par- 
Hcls and Held structure, energetic particles, 
magnetoaphertc configuration, dynamics, and 
energy budget. 

Invited and Contributed Papers 
Abstract Deadline: March 15, 19B3 
Further Information: Juplfer/Satum Conference 
c/o Prof. H. 3. Bridge. 37-24 1, 

Massachusetts Institute of Technology, 
Cambridge. M A. 02139, (6171 253-7501. 


Ahoy! 


2 weeks 

March 9 

Abstract Deadline 

for the 

1983 AGU 
SPRING MEETING 
May 30- June 3 


Contact- AGU Heelings 
2000 Tlorlda Avenue, H.W, 
Washington, D.C. 20009 


(202) 462-6903 D.C. area 
(toll free) 600 424-2488 


CaM for papers published In EOS. 

. November pO, 1982 
and January 18. 1985- - | 

Sail Back into Baltimore 


The June Bacon- 
Bercey 

Scholarship In 
Atmospheric 
Sciences for Women 
1983-1984 


Expressly for women intending to 
make a career In the atmospheric 
sciences. This monetary assistance, 
provided through o gift from June Ba- 
con-Bercey, a noted meteorologist, 
will be given to a woman who shows 
academic achievement and prom- 
ise. To qualify, candidates must be 
one of the following: 

•a first-year graduate student In an 
advanced degree program In atmo- 
spheric sciences; 

• an undergraduate In a bachelor’s 
degree program In atmospheric sci- 
ences who has been accepted for 
graduate study; 

•a sludent at a 2-year Institution of- 
fering at least six semester hours of 
atmospheric sciences, who has been 
accepted for a bachelor's degree 
program, and who has completed all 
of the courses In. atmospheric science 
offered at the 2-year Institution.' 

Awardee selection will be made by 
the AGU Subcommittee on Women Ip 
Geophysics In consultation with the 
AGU Atmospheric Sciences Section. 

For application forms contact: ' 
American Geophysical Union 
. Member Program? Division 
2000 Florida Avenue, N.W. 

' Washington, 0.0) 20009; . 

•••:. 462-6903 

800-424-2486 outside the Washing- 
ton, D.C, area . , 

; . Application Deadline , 

May *1, ‘1983 : r \:. 


1 . 
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$302,000 in mini operation* is about 3'? of 
revenues. 

Last, the Council also approved the consoli- 
dation of a number of Funds whose underly- 
ing activities no longer need separate ac- 
counting. The Monograph Fund was incor- 
porated into the Union's Centra] Fund; (he 
Bucher Flint! and the Terrestrial Magnetism 
and Electricity Fund were incorporated into 
the Endowment Fund. 

The Executive Cninmiuce approved a 
Chapman Conference on Reconnect inn in the 
Earth's Magnetosphere to Ijc convened by E. 
Hones mid held in Los Alamos, New Mexico. 
October 3—7, 1983. it also approved AGU co- 
s|ionst>rship of the Fourteenth Lunar and 
Planetary Science Conference in March 1983 
and the Sixth Gtmdwana Symposium to lie 
held August 13-15, 1985. The Executive 
Com mil ice also approved an Ocean Sci- 
ences meeting in early 198-1 which would be 
similar to the one held in San Antonio in 
February 1982. 

In tidier administrative actions the Execu- 
live Committee approved si new schedule ol 
honoraria for AG Us journal editors and re- 
newed the Letter oC Agreement with the Ex- 
ecutive Director. 

Council meetings arc open to the member- 
ship ol the Union; the Section secretaries, 
journal editors, anti chaitmcn nf Af.'U's com- 
mittees are especially invited in at tend. The 
next meeting of die AGU Council wilt begin 
at 5:30 P.M. on Tuesday, May SI, at the Hy- 
att Regency I Intel in HaUimoie. 

Membership 

Applications 

Received 

Application* fur mcinliership have been rc- 
leivcd (rum the fill liming individuals. The 
lei ter after the iiartic denotes the proiiusetl 
primary section affiliation : the letter A dc- 
lime* the Aitruivpheih Science* section, 
which was formerly I hi 1 Meteorology section. 

Regular Member 

Kit hard Aiimnu. (Ol. Lamfe S. Ralntricri 
(Ol. Koger li.uiy(A). Ewr.i Aari.i H.isinska- 
l.etvHi (SM* LlaiiieJ. Bell (1*). James (i. Ber- 


ryman (S), Richard M. Bevilacqua (M), Mi- 
chael G. Brown (0), Fazal H. Chaudhry (Hj, 
Janies Chen, Robert Cohen (H), Joseph M. 
Davila (SS), Steve Flexser (V), David R. Han- 
son (Si, Kevin C. House <T), J. Charles Kltne 
(Of, Charles Knight (Ml, Randy L, Kortnev 
(V>, David F, Leland (H), Vuan-Hui Li(V), 
David C, Logan (T), Manuel Lupez-Puertas 
(SA), George W. Lynts (Tf, Manavendu K. 
Mahan (Si, Robert C. McDowell (Tl» Janice 
Mirsky (S), Xuanxue Mo (V), Eugene j. Mar- 
gent haler (GPf, Gregory F. Nciuchafer (O). 
Allen H. Olson (S), Dean Ostenaa (S). Max T. 
Otten (V), John F. Paulson (SA). Donald E. 
Puccini (G), Michael R. Reeve (Of. Pierre J. 
Rigautl (SA), Jill Robinson (V), G. Kuesijadi 
(O), Gordon F. Saville (SM), Lutz-U Schaefer. 
Dirk. L. Smith (T), Krzysztof Suniewicz (SM). 
Joann M. Stock (T), Fritz Theycr (GP). Rich- 
aril C Ward fA). Charles J. Weschler (V), 
Doug Wilson (O), Janies C. Witcher (H). 
Qingcheng Xiong (O). David B. Zilkoski (G). 


Student Member 

Ruisuddin Ahmad (O). A. H. M. Shah 
Alam (S), Khedar Alsaqri, William S. Ashton 
(H), Nadine G. Barlow (P). Leta K. Blome 
rn. John E. B retches (V), Chin Chen (S). 
Melody ClifTord (Of, Michael P. Connelly (V). 
George G. Dctles (G), Jennifer E. Dick (Ol. 
John R. Donat (O), Natalie Drake (V). Keith 
W. Dunham (O). Barbara L. Dutroiv (V). 
Cynthia J. Ebingcr ( T), Eddie Fulbright (V). 
Craig S. Fiihiinrpe (O). George S. Gudim (T). 
Jtau E. Harare (V). Richard H. Hcymnii (Vi, 
Kai hr yn M. Holtzmann (V), Shu-Li Huang 
( 1 1), Sen Hyuck Tin (O), Eleui 1. Iimnnidou 
(S). R. Scott Jackson ((’,), Chester W. King 
(ID. Glen R. Kisst-linan (S). Randal D. Hosier 
(H). Sudhirr Kshirsagar (H). Lucia Levato 
(S). Dennis Lindwall (S). David J. Msutv (V). 
James W. McDougall <T). Helen C. Neuge- 
bauer (Tf, Liiitlcll Ornisbce (H), Howard 
Quin (S). Greg S. Raskin (Pf. Klaus Rath- 
t elder (H), J. Alberto Rodriguez (II), C. Rob- 
in Ross (Cl), Stephanie Ross (T). Richard 1 . 
Rotter (O). Elizabeth A. Rowan (Hi, Douglas 
Riiiilm (O), Ramona Rusk (SM). William M 
Kyau (A). Stephen Salyanh (S). Eliuibclh R. 
Scliermcr (V), Sherry |„ ScliilT (Of, Beniamin 
C. Sdiumyl/ (V). Gary Strcilc (Hi. Michael F. 
aiiiiivari <S>. Klutgentha Thapa (G). Kevin 
Tliotiias (5), Brian J. Tucker (M), Arun G. 

* cnkatarainaii (S Ml, John J. Vilveiros (T), 


Michael R. Walter (H), Litoy 11. Ward (Si. 
EdiUt G. Williams (I, Marty Williams (Gl'l. 
Thonias M. Wisslcr (T). 


Associate Member 

Margaret St. Peters (Gl’J. 
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■r Tfie ™bs Inn 

Irvington , Virginia ^ 
April 5-8, 1983 

Conveners: T. A. Potemra and 
J. N. Barfield 

Plan to attend this 
exciting program! 

Topics Include: 

Blrketand and Ionospheric Currents 
Magnetos phera-lonosphare Coupling 
Current System Modelling 
Currents, Convective Row, and Electric Fields 
Current Systems ol Other Planets 

Also: Recreational Activities, Refreshments, 
Celebrations, Receptions, Meeting Souvenirs 
Hotel Rates (Dally); 

Single: $74 and up 
Double: $55 and up per person 
Includes Full American Plan - 3 meals daily 
Registration Fee. $95 

Limited Space 

Contact AGU Meetings 

800 424-2448(10)1 free) 

(202) 462-6903 (D.C, area) 
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Aeronomy 


WM tnatrunanti ml tactmlou,, 

SfTm£" ^ STMT0 "«^= WETH1BWIC , B 

and H. Hi rang H. Ymtaxura, 

S-pifnt.r 147a. Reliable data MrTnh.I. I ! Mtl ,nc ® 
altltul. rjnga tf |J-» L ! ob ««"« 1" an 

ebtunid iwtwm the XtCI ]ld£ 

Mena ntxina ratio tu . .,,1,1,. ‘ *h* 

l,i pent ur*. Tn. 1 1 da 1- aju,,*^ f" * lth eh » 

t-«rful ,er KJiiijrlrg ( J| ', 

• ice*i <c« r ih* » u ii t “ ^ atrato )r t.„ le 0MB ,, 

*/ Hi. vioi.nl volcanic erjtiwu f n.. a £iT''f ie ** ro,Dl 
Wf »" for n#aa£?na™; IT U “' 

or t(in Gian# olilna ratio | n ,,.,! . rt ,lr -* “■i‘lat.*on 

" l r,flDlul,M 

»'»*'rHfn. tar., Craua, p -ptr K02JJ 


DHnlTi. I Wr Cinid4 M January I9JB. Th, 
quAnlf Cy of nituril urontun mi fnjKtwl lnto*tK 

*?■ ilSiLVaJU^VrU-'fc '«4«- 

1M0 Chunlatry of lakaa 

u “ s ,s the ^ 

^Szs^ssursL 

■urtaco ai*a of about IS? har,!"^ t * v,n * * Mt -»l 
fca (analtlre ta acldifieaMm** 1 /" fl" e * lcnl « t ®<r « 

K*tar Ra.our. Sri., p* pir 3..^,^ 


Hydrology 


Geochemistry 


C. farina, , A. C |«rJ f i? ® ,t,,loa ' 

hfrar^i itiior^iifj J* , ‘1^ J? 1 H - *■ UmLu. 
w», CK,, n l0 “ y Wt, ».a» m it co, 

f«r» «i *o I, 0 f p lar- 
i' Hl« ■p.eirBMttr. Th! *Hh a 

«*»*• ?f idKiniUU.1, tf W * 01 

fer UfK ap«[-t,i down t, jo'S* Wi«d 

wi » Va ta a.j rT." Ttl * “l* 1 ** MMw 

^nraitme at# rsi!fL^ r enwii 

tWru^ME Vuh^^K*^ 11 

iKaoltumu ■wi f rrs l .i. -I - !. 111 of 


nyaroiowi 

wm-mC FW '° ^ 

California Jf 



dlatrtbutlo^!ILu!-^!’V" f lh * ,p * rtaT « 

ssrsssraSS? sl. 

*«■ dan.lty dlalcibueian in,,!, i Cr *®tar. f th. npat- 

•<* roavaraaly, i® *M known, 

« uaUMtlon «r Um hrdraull! r «9»"»a. fn« 

fr» thu data, 

■o* kydreulftd ptmitUi at ^ “•th^nlwil 

th. ?TZlTT tnlM 

n«9Mt. that M„ n thTrt raw h 22 f '”•' ««»■ 
MU. U baU, UMii'SST"* ‘»Xa*lor of . r ri<r - 
■h«td bo larger Bha.?!!^ JfL? 1 " ***• «wt .aapl, 
raughniaa lUul.tion., Irrm Ws *•'* , ’V t,, ol 

Mold How. .lM-of faot) .•^oflT'aaaa, 

J. ?«aphy». Pj , p(ir , Hg|K 


Meteorology 


xmmor iTwsm^c ; 
“4.1. Vaac.d J. Umor, ; j, hw.m, ' 


“MKldo cycle to acudtod by l«cot- 

r* 1 ' pcoduc- 

^mm=: 

to inure.. f,4, ImmpIm, coo.bu.ftSn or'ra!,?? ltl °" 

J. Ceopbya. «... flra.n, hpir 3C0077 

Phonomon. 

KScfSXS, ‘gSffiglff ir’SSHt™" ™ 

BASED ON EISCTRIC FIEl“n N , DK1 i CL0Una 

WITH UCHTNIncj F ELB < - ,lANUES ABSOUIATCU 

■iroiots). parUalos , niS 

J. Qeophya. B..,, Creeo. P«p. r 2C1770 
Vortlolai and airoiot, 

S 7 SSSSS? om m,CA - n the 

for *-""««•*• 

SSSvuufWSfii 2S35* *- l s- P* ar ° 

asras Xf SttSS, 71 * 1 " ,8M * 


Particles and Fields— 
Ionosphere 


5S1S Aurora* 

AuttraAt stScti^ 71 * HD ras 0iIQlN w MtwruasiDS 
•« A. M. xishi J. r. Pdan.il 

NS!! U attw.\* , f li S£ r, #f ^ ■ ck,d diff.r. uu 

. "'tor., th. ..por.tloa tatu!!! * ** *’ cnla l 

TZT |B the mSSTu « ot iL.f 4 dl,or,t * 

. nssr^ss *u5^>5Sffta; 

H'MtiM. PIMM. mSSSSSP • U «"^ 'W .DM 

- th f ,u «f0a Ipaotn m VL ^ *" rUn * •«otor, 
•WUr to . tho Urdu duww. J ^ •«" 

J k,Dr 7 1 of tomiatUda aurora. hav* coaatrubtad . 
fMtaria, TTtothaory ™ T* . **•****. Wth tho.. 
S**olh ratM of alaetron rknl T nT *° dl *Ltiofl of 

: Mlttutf, SWT.iTte »*«"*■ ■* i «Sr 

wonotod toaa that , ^ ‘ ^rd-- 


S380 Wave propagation 

ADT0MATIC CALCVUTI0N OP ELECTR0M DENSITY PROFILE! 
FBOH DIGITAL I0H0CHAHS. 3. PBOCESaiBC OP Bom»- 
SIDE IDK0GRAHS 

Bodo V. Botutsch (Unlvotml ty pi Lowell Cantor for 
5f5Sff horte *50 Alton Strtat, Lovell, Hi 

01834) .ad Kuans Xueqln 

Automatic ae.llDg or bnttomaid. Dlglaonda Iom- 
icu. gtv»a th. ■ and P r or ton echo tract, with Mjh 
■Ecur.ey, Polarlratlon and lncldanc. ansi, lnferai- 
il!?. .*"* i ono 8 ,1 *“ enobl. the extraction of th. 
vortical, ordinary polarization echo trnc. froa 
qui.t aa veil .a disturbed lonOBrus. Th. ic.lini 
dllorlttlB I. tcatad vlth Dlglnande lonogcama fr«l 
COO.. Bay, Labrador, which .how apraad P .bout SO 
or th. tin*. Do.pl t. thaao dlsturb.d condition) 

JOFZ i. dm Drained vlihln ono-MIf of|.hartx for 4H 
lonogriw. out of 577 during January »I0. A profU. 
invaralon algor ltl« calcul.too the alactroa danail? 
pr»fU*. from th. autoacoled h'«l point.. Pator 
ooito profilo .hopai ora aaauaad for t»a E-roglon 
flnd tho valley botua.n E and P-layor, Tho P-Iaptr 
i. approxioatod by o .ingle nua of Ch.by.hav flj- 
noai.l., .ad tho entire profile 1. do.tiibed Vy a 
jot of lb pinarlcal v.luai. 71io CPU timo required 
5!f ‘? mi ! rra ■“**"« * ml denaity profiio 

calculation {. |4 .aeonda an . Cybar 71 coopurar. 
in addition to thn prat 11a tho pragru output, all 
rotovant lonogran paraneural critical fregu.nct.i, 
ini mod virtual heights, froquenoy and rang, aprtad, 

I?l“^a“f “soSff Dt ‘ M ’ Ur 8hi,tB - 

loni,B Phurlc ill utui linncou 

2Hl! , £ W0WlcULM ' mbpaishtion »y ihwmjlhiitibs t» 

MIDDLE LATITUDE K u LAVERM 

Tnka.hr Tanaka tDcparlmnit nr Almn.plioric Brl.nco., 
nnAaff*^*^ I-'iri if'irnlit, Lou Aiigolo., Califonii*, 

»■ V. Voiiknti-uwariiii 

Milar obnorvacluna fruo tliu middlif iatltudo 
■ lokn , i n Japan iiidiratc that curtain typu. of B 
roglnn irrogiilarltlou uru iiiinu elated with X. layei*. 
ino irrenularltiun urlmi nn tliu reoult of an £ * I !"■ 
liability within thoso inyaru. Ill thli pnpor tho *p- 
l'ro|irlato I Inner tlu-ury ot llm liWMblllty I. dowlop- 
ad with a rcnlintlc f lold Rcinutry and with allow** 
lor n inall ofr-purpoudiculor prnjingntlon of (ho ir- 
roguinrltla., iimup |ir.i|iignl lun aircutn nro, hovorw, 
round to limit tlio muvimunt nf tliu Ifrogularitloi vtn 
clooo to tho atrlcc porpuudlculnr prnpngatlon. (*» 

. “ ,n "M ,, M*ty, Brunp pro on gat Ion). 

J. (toopliyn. Hob., Wu 0| I'npur .3A01M 
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5;,C5 tauaaphaclc dlaturbancoi 

A dipimential-doppleb anror or travel ixa 
IMOSPHEBIC DISTURBANCES FROM HJ LLBTujrt HILL 
j. V, Ev.aa, (KIT Lincoln Laboratory, Lexington, 
nmaaebnaettn Qlllll, J. H. Holt and R. H. Vend 

Proa January 1971 to March 1973, (Iv. aataillloa 
ol tfaa Navy navigation Sariaa Ifrinait) In polar 
arbita at 1,000 km altitude ware tracked froa 
tftllalopfl Hill to aecuTn dll tarentlal-Dnpplar 

oaaauram«nti of ff-fl grldtcnta la tho lonoapturo, 
la all, ovar 2,000 paaxo* vara obaarvad 
oaconpaOing .11 local tin., and ■■a.aaa. All of 
the dUraraatlil-Dopplar record* have boon acannod 
to aacur* ataciadeal In forma Lion on tho incidence, 
viva length, amplitude and location of tba Traveling 
lanoapharlc Din urbane** da tec tad. Hoal of the 

7] Da hid wavoleogthn In the rang* of 130-330 km and 
vara aeon to th* aouth of cha atacion auggo.tlng 
chat they vara tr.vallng from north to aouth. The 
incidence paahad at 60% of all panel at OS local 
time and dropped to lea* then five percent for a 
frv hour* before aiuirlao. The aaaaonoi variation 
{■ laie clear-dlt, but the Inctdance aaami to b* 
(Derailed In wlatar and the aqulnoxea and reduced 
in aiuMar. Thla may fee abaply a ccnaaquanci of tho 
depandenc* of lb. d.t.ctebtllty on total content. 

Vhtlo lb« cheroctor of the fluctuation* and a 
north-to-acuth motion would be conaiatant with a 
■onrea la tha auroral ionoaphare, thera aaemi no 
incraaaa In lucideac* during ugnnttcally dlaturbad 
tlmn. Hoceaver, in auamac, tha wave* at* «*en 
equally to cha north end the .outh of tba etatton. 

It enema peietblo that tbare nay be many eourcee 
for tbeea uivae dlatrlbutad La laeituda and that 
the observed Lotatlona are controlled by lb* 
filtering at recce of r-regton wind*. 

Rid, Scl. , Paper 3HDL47 

5545 Tonoipharlc dlaturbuncae 

IffFLUENCE OF THE E-REGION DYNAMO ON EQUATORIAL 

SPREAD P 

U. B. Banaon (C.nC.r for Spec. Science, i Physic* 
Program, IJniv. of Taxai-Ullai, Blchardaon, TX 750B01 

S, Sanstanl end T. N. L. P.tter.on 

The Integrated E region Pedersen cnnduetlvlty can he 
an Important parameter in deter min Lag whether the 
bottomsid* of th* equatorial P layer will be stable 
age laic tba ReylDlgh-Taylor gravlcaMonal inatablllty. 
The P layer la obaarvad to become unatablo whan it 
riaea to great height* after sunaet. One effect nf 
thla height rlac ia to decreet* tha stabllfxlng 
Influence of lon-nautra! collielona at F raglon 
height* . It la ihown her* chat th* a ana eastward 
alactrlc Held that ralaaf the P layer alao decreaaaa 
tha Pederaan conductivity of the E raglon, which 
further del tabl lloes convactiva overturning. Baeaua* 
eh* conductivity of mignaitc tube* that panet rat* tha 
Enin r layer Is large compared tn tha E leper contri- 
bution efaeae tf facta era important only Tor the 
bnttaoilde of the equatorial P layer, (equatorial 
spread P, E region conductivity). 

J. Ceophya. Rea,, Blue, Papar JA0172 

Particles and Fields — 
Magnetosphere 

5755 Plasma Wavae 

LOVER HYBRID DRIFT INSTABILITY WITH TEMPERATURE GRA- 
DIENT IN A PERPENDICULAR SHOCK HAVE 

T. M. Zhou, H.K. llong, C.S. Wu (IP8T, I'nivarilty of 
Maryland, Collage Park. Kd. 20742), D. Hlnaka 

Th# lower hybrid Inatablllty is atudiad In the per- 
pendicular bow chock goo marry Including flniea hat* 
affocte nod an electron tamperntur* gradient. Tho 
flute Ik., “ 0) mode, which for conatant alaetron tuo- 
paratura, ia atable at tha shock, t| doatobilUad 
Tot au(( lc Lonely Urge tenpareturo gradient CtyPI 1 ". 
Numerical solution* are praaantod for caaa* in which 
tha Lor diatrlbutlon la oithar a drifting Nnxwnllinn 
or conelat* of two Haxwslllans to rapr.aanc the effvet 
ot cof letted ion* tt the ehoek. ImplLBatlona ol tho 
raeulte concerning ion and electron heetln* end *lrc- 

81,0 

57«0 Pave PrOfMgetion 

OBSCRVATIOUS Ml THE CEOS- 1 SATELLITE OF IHISTLCH MODE 

J/u'i'i '■ rr ».)'.(• i rrrn m mr frier . l iminriorj svsrru 
IHRMSMITILU III ihlMUtlm IIOHUM 

I. limber t LlDnigh Space Reaearch lmtituto, LundtofLe- 
vej 7, DA-280O Lynghy Demoark), E. Ungatrup and A, 
Ddhnaen 

Tthlatler node slgnala of O.U-1,1 second duration at 
*0,2, 11,33 and IJ.fi kHr launched by tho Umog* 

avlgation Syiteai tronmlttor located In northern 
Korea, have been observed on CE0S-1. The algnals nero 
obaerved holh lnaldo and outtlde the plaamaaphore In 
tno reglona of the mdgnetoaphore, in Deoenbor 1977 at 
™ 'J®° ftor J h of tho equator on the moriUngaldo and in 
nay 1976 10° aouth of the equator on the nlQhtaido. For 
ooeifjenoe oT particularly atrong pul sob in (ho 
December period, the "lnetantanema" eava noraal 
imFuS ! 1 l,BrD 0 4l cu **lod end found to havo angle, of 
Id 10 U '° “Unotla field af Uio earth pointing 

u -90“ oaatM.rd. Thaao pulsea havo ampiltudoa of Ihe 
order of 10 ifif/m and refradtlve lndlooi above 30. At 
tine, the amplitude envoi opo or tho glpials la 
unmadulated, hut often Lho ompliuido and tho Havo 
normal dlrootlon arc strongly modulated on a time 
»aie of 0.2 aoconda. ho attribute cheao reaturoa to 
riy path mining, ihe algula aro oflon prolonged up 
io i aooond, ehLch L* Interpreted a* an overlap of the 
primary pulao nitii the echo of the pulao refloated 
»wi? t0 P ll ' lB lonoaphero tn the aauthorn hamiaphoro. 
*nua tha aiflriai. do not trlggor atrong eeiaslona, ve 
no obaerve «Q.l snoMid long burata at tha tall of aono 
dlroot pulioi. 

J. Oaophya. Ra*. , Blue, Paper 3A0184 
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69-10 ShAMBioi* mid tad to carthqunko r-rodlctlon 
PRE-RRiaillC RUtTUR PS'MREailON AND GREAT EARTHQUAKE 
INSTABILITIES AT PLATT BOUNDARIES 
V.C, Li (Civil Englseotlng Ddputaant, llaaaaehuaotta 
lnatnute ot Tochrolo'jy, Cambridge, Meenrhiuoeea, 02119, 
J.R. Woo (Division of Applied Bvlen ewe, Harvard 
University, Cambridge, HaaasohuaottB 0213BI 
Kb present a proce-iuro for mcdnlling the InlELoilY 
quaat-aeulo upward j^ogrenaion <,f a xona of slip Icon 
aome depth in tho lithcipheru toward tha oirth'a iur- 
dtriaa trenOTisBiun in tha lltKiaphorn ia ana- 
lyxnd with a gennrallztid Elinoacr mofiel, in which elas- 
tic lietneyherlo platoa undaf9o plane atr fcB a da formation 
and are uouplad by an cloaentary foundation nodol w a 
Manuel LI an vlaooolaetla eathenoophnro. Upward progrea- 
oion af ruptura ovor a finite length of pinto toundaxy , 
corraapondlng to a eeimnia gap along strike, la ana- 
lyead by a method baaed on the "Un»-iprLaj“ cenoopt, 
wharoby a tvo-dlmonaional anel-plano nneiyela af the 
upward* progreeelon provides the Velation botwein Utho- 
Bphurlc tliloknesB avaragad strain nn 4 ,Llp uaud as a 

boundary condition In tt,o gomrallxed xIhobbsc plate 
wdal. Tho formulation niaulte In a non- 1 Lunar integral 
equation foe cm rtgiture progreailon »a a Eunacinn ot 
time end dletenca along atrlke. A elmpler approximate 
alngle dogma cf frnaden analyeie preoedure ledaacrlbed 
and ehawn to lead to inatablllty results that can be 
formulated in terra of the slip loCtcnlng elope at tho 
boundary falling below tha alastlc unloading atlffaaaa 
of tha surround Inga. Tha mould alio Indicate a delay 
of uLtlrate (aelamle) Inatablllty due to tha atlffer 
abort varaue long time aithenoapherlo xeaponia, and 
predict a final period of eelf-drlven araap toward, 
inatablllty. The procedures fat ptedLatlon of rvptura 
proqraaalon and Instability are illuatratod in datall 
for an olaatio-brlttla crack modal of Blip eon* advance, 
and parameters of the nodal aro choBaik conaiatontly 
with great aorthquaxe Blips and atraae drops. For ex- 
ample, an effective orach fracture energy of tha order 
4*100 J/m? at tha peak. 7 to 10 km fcalow aurfaoe, or a 
Bauaaian ball-ehapad diatxibutisn of fracture energy 
with depth, with variance of the ardar 3 km, aimlatlng 
strength huLLd-up it a aeLemaganlt layer, leads to pia- 
dlatltui of nominal aaiaeiio atreaa drop, of 30 to to 
bar* and Blip. <}f 3 to 3 m in great atrlko Blip earth- 
quake rupture* breaking 100 ta 400 tm along atrUo. 
Prams aory tnirfaca its aiming in the aaVt-ixlvsn at ago 
is predicted ca procada at a distinctly higher rate 
ovor clma interval a beginning 1 to 10 nontha beforo 
■uoh an earthguake, UUe intnrvil being grostar for 
longer dlatanmi along ■ trike over which tho pre-aela- 
nlc upward rupture progrciiaion takna plaoo. 

J. Caophys. Ran., Rad. Paper 3B0189 


6)70 BtrutluriD of th* cruet and uppar ojiitl* 

OmSTAL AND UPPER MANTLE STRUCTURE OP THE NORTHERN 
AND CENTRAL NIERRA NEVADA 
Barbara B. Havlo (U.S. Geolgical Survey, 145 
(told Road, MS 71, Menlo Park, CA 94025) and Caarae 
A. Th'Dapaon 

Tileieiimit data were i4--.erd*d within th* Slam 
Nevada to looV for lateral variation* tn tho upper 
mantle. The data were collecCBd at both temporary 
and permanent atari ana and F-wava rearduala ware 
computed. Altai tonactlng the ?-reiidu>\ date lor 
cruatal and topugraphic aflacta. there I* at 1 11 a 
variation af aa nuth aa 0.3 co 0.4 a from the earth 
end cf the Sierra Nevada co Mono taka located eait el 
the cvnrrat pare of the range. In addition, there 
are significant variation! In traval-dme patterns 
depending an the irinuth of wave arr I vale. Two 
simple modeling appronelree haw been used to ir.tor 
the upper mantle velocity atracture from the ebierwd 
Variation* in trnv.il tiu, In the firat. it is 
aen.imed that Ih« vela,, tv variation* aro .Irat'ibuied 
chroughout a dept), ranie of about 40- 140 im. One 
model that fit a the data indicate) a north-to-avnth 
trend In uppur-mnne I# P eelotitiea from about 7.9 
km/a at th* north and of (he Sierra co 7.4 km/» near 
Mono Lake. Bup«r Impatad l« a weet-to-naat trend Ire* 
7.B5 lm/« under the Herr* Nevada crait t- 7.7 km/ a 
coat of Lake T*h®!. In the aecond modeling apprwoth, 
a fixed velocity com ran i* nai'jor.i betwvun Ih* 
Urboephvre nn<! aalhanfiapher* , with variation* in 
travel lime maul ting iron variations in ilthcaphorlc 
thicknaae. One modal, consistent with tha 
■ihnorvat icni , inJicnl-a a th inn Int of thn lithoaphere 
Irum HQ km *1 Ilia north nnd ol Ihe 5i«rra Iv »> In 
near Mono Lake. iTelottifmo, iruatel upper manrlv 
■ trucruro). 

J. Ucopkvx. Ron., Red, Paper IdOOdb 

498a MULTI -MODE SAlXElCH HAVE ATHNUATION AMD 
Q(1 IN THE CRUST OP THE BARENTS SHELP 

B. J. Mitchell ibopariosnt of Earth and Atmos- 
pheric Eolonc.a, Snlni Lou la Unlvarslcy. Saint 
Inula, Klaaourl), A. Xi]io 
Th* Hultl-modn net-od of Chen* and Mitchell 
(1961, baa boon uaad r o obtain rncdale ol shear 
wave Q (Q,i) for tha cruet of ch. Berante sheir, 

Tfao maChad, employing emplltuda spaetra of fun- 
deMUtal- and tiighar-moda Rayleigh wavae, 1. 
appliod to anlamograru generated by four nuclaer 
•rploelaaa in Hovaya Zatilya and an earthquake 
la Spltaborgaa. It la ehawn that Cha as chad la 
aait aenaltivo to Q j. In the upper cruet and lux 
■a to <M in the lover crust and to Qw. Th. 
single Q,i nodol which ban explain* all of tho 
spectral data contains an upper cruetel layer 
with a Qp value belusaa to nnd 80. ta alter- 
native intarproiatlon U poeiible, however. 

If Qit in tha upper crust 1. not constrained to 
bo the aea. throughout the shelf. In thee 
interpretation, only e Single path soar tha 
nehlf margin La characterised by low Q valuta 
in tha upper crust. Tha nee ban! an for tho.* 


Geophysical Monograph 24 


c tfAN |c 4 t 

^ cWstju^havioh ot 

Tha Mnrtriln Volume HOCK S 


The Handtn Volume 

''The mechanical properties of rocks can be measured In ihe N. L. Carter 

laboratory, and the proceeaes Involved In rock deformation u Crlortmcin 

can be observed. If (he concomitant experimental research Is "•* "neumaii 

seriously guided by theory at one hand and the facts of nature L. M . LOfla n 

on the other, It can (l)atd In the selection of proper rheologl- n w Qf 

cal models for analytical solutions of structural problems, and Ui V». oiwurna 

provide the physical conatante of those models; (2) determine Editors 

tne mechanical properties of the prototype so that property 
scaled models can be constructed; (3) famish material de- 
formed under controlled conditions for studies of deformation 

mechanisms." , 

. John W. Handln 

The validity of laboratory experiments have been firmly established leading to a 
greater understanding of geological processes. 'Good theory, good experimenting, 
and good field work never olash', a compelling reason for scientists and praotltion- 
ers to collaborate. \ '\. ■■ . 

A timely reference work for researchers in all spheres of tectonophyslcs, 
seismology and, materials; science; . 

26 papers, 336 pp., Illustrated, $42.00 ^AG^rniS?' 0 

To order: Americiin Geophysical Union ^ 

, 2000 Florida AvenUe, N;W. • : .. S 

-wwhiriciioni i^C--jswo»^ . ^ '53 
ball toll (rise 80b424r24^8 (metro, Wa8h, 46?-6.W) g 
• orders Under 950^ niuet be prepslp., -i v ■; • -'i.aS 

ft [,'■■■ v ;"■ ; • : ; v -; -y' 1 ' ■ '^■ 7 ^ 


low valuta cay be tala cad to shearing and rift- 
ing uhleb occurrad whim CreanlinJ sapa rated 
froa Svalbard. Rapid attenuation along othtr 
path* acioiB thi tunril portion of thn .hall 
tan be axplnlnad a) being due either ra a thick 
eaquanca of lsu-Q uBdlunta or to dlaruptlon 
ol the cruaral wav* guide by lateral structural 
C'VcqrlbxUira. A cmpatlana of uhaatved and 
ayathetlc ini(Di)r!n. land* .upport ca tha 
U«or InterpDtBtlun. AtteouKion caalflc- 
lent, cbtalnod fur the f<juda«at.l Raleigh undo 
ualcg a tua-aratlcn sathuA lor the path nose 
cha .half eargla ar. conjlatunt with thoa. pro- 
dteted by tha coda] obtained using cho uilcl- 
xada setiiad. 

Shear udstity nvdalB for ch. Barant. ihett 
show variatlcna b.tuaoa about 3.0 and ].b ka/ 
ibc in thn upper mat along diffarent path*. 
Tba lawar cruet .hove anal lar rag tonal dlf- 
fornneo! bat value it lea vary between 3.3 and 
4.0 kn/aec through tha depth range 25-35 km. 

Tha variation ol .hear velocltlaa in Eh. upper 
nantle day corralaio with tho.* of tba uppot 
cruit end vary r be tonally batmen about A.3 
end 4,8 bn/.tc, 

J. Canphya. Ra*., Red, Papar 2BI7U 


6980 Surface Neva. 

RAYLEIGH WAVES EXCITED BY TEE DISCuNTITOQUS ADVANCE OP A 
BUPTVRS PROMT 

John G. Hard. (Th.Dr.tic.1 and AppLi«l Hochanlc, 
Unlvarslcy of liilnnli, Urbina, Ullnoln, 61801), Jaa D. 
Achanbach nnd Andriw N. UnrrU 

Analytical (..ultB at. praaantod lor Maylelgh vavaa 
axcltad by ■ euddrn ehange in cho rato-Df-grnuta of a 
aub-aurf.ee ions of rupture* The curved rupture front 
advance, acra.n an luc lined plena. The rupture can b. 
brittle or eob.elv. tract Iona tin act at it* franc. Tbe 
analyaii connlata of two part.i Pirnt ra, theory Ln 
uaad to calculate wavefront epprox last torn tu the wavae 
•Bitted when tha rupture-front apa.d nuddenly change.. 
SKondLy a reprd.Mtatlon integral far cha Rayleigh 
wave, whore th. integration 1. performed over a out face 
one idling chu rupture froat, la constructed using th* 
ralttxd waves In coablntLloa with an afpcapclata Qtaon'e 
teoBor. Thi. Integral 1. evaluated aayapcbtlcally. 
Synthetic eccelirographe are cnnetructed which illus- 
trate how the rupture procees, end the g cone try of tho 
ruptuce-ftont and thn (euLt-plea* affect the excitation 
of Rayleigh wavae, (Rayleigh uavei, Bub-aurfeco 
rupture). 

J. Qouphya, Run., Red, F.tppr 2B7GDI 


4999 General ISaleltitc Surfucuel 

1 NTKRPJrErAT ION 07 WHOLE-DISK PHOIQMKlRY OF PllubOS AND 

DIIHOS 

Kevin D. I'ang tin prapulelon Laboratory, California 
Uretltuto of Tacbnology, 48DD Oak Grava Drive, Peeedana, 
California, JllOl), Jock U. Rhoads, Gena A. Uinover, 

Karl Lime and Edvard Bewail 
Ilia pliaaa curve) Iwholo-dUk brightnas! va. eotar 
phaee englej of tha Hadlee •■taiLUs* wara toapllud Out 
to 125* phaea aagla (ran groundhaecd and upncutralt 
phot'Daacrlc obearvat lone. The data won- uodaLfel with 
the LutBi-Bowali thaery. Accurate phaaa lutagrale, :cro 
phaea geanatrlc albedo* end Rond albadui uora obtslnad 
trae tha buil-rit ihearctlcal curvaa. Tho Blctirel ma- 
ture! end percicuUte eur face propertika ot fLvbon JUfur 
Util* free lli»*e of IiwlDoe. T„c vatellltae' verv 
elallar whala-bady dcnslt lee, e*.,chDalcal and nlcroyhvel- 
:al tuikdup 518,0*1 i coaxn origin, llowavor, havtag ip*nt 
a cvnetdarabla portion of Llxlr llfctlnai In pro-lndiv lo 
Mira probably did eodll, tholr ourlooo chnracturlet ice. 

H, w vetui, ol ti,* Burlier, rouglinaiii riae, tljr, ibai on an 

asteroid ol ccoperatli. it mi, tho defer ti aentle on Lv loo* 
end the groovtir on Photo* aro yrufeuM;. wldcnte of aech 
rvdll Uktton*, Coaouqucnt I , , Photo* unit Dolr-'I iluiuld be 
used a* soda la ol a.tur,, IJ-c lu*^ ofejvct* only with ruuur- 
vetlon, ipiiobou, lKtr.u>, rhotua«iry. 

I. vu-.phye. P«*.. Hud. Ivi|.ur Ctl^og 


6999 General (Earthqurte Prtfilctlan) 

AilliHlmi PR0BA81UTY GAIN FAR PRECURSOR OF FOUR LARGE 
CHINES! EAPTMQUAtES 

r. Ceo and k. Akl (Departeient of Earth and Planetar/ 
Science, Maaiaehuteetti Initltute of Techno logy, 

r infer Ml).., MtV. Khu'.lMlt CIl }•»’, 

« o»t*nd the concept of prebib! Itty 9eln aeiodated 
with * precurior (All, 1981) to a tel of precurtort 
which may be mutually dependent. Having use of a new 
famuli, we derive a criterion for electing praeurinr* 
from a given data ret In order to calculate tne 
probability gain. The probaMlItfu P>r unit time 
Imwdtately before four large Chinee, earthquafcoe are 
calculated, Th«jf art approrfmately Q.09, 0.G9, 0.07 and 
0.08 per day for 1975 HalehadJ («■/.)) , 1976 Tangshan 
(K-7.8) , 1976 LOngllng (74-7.6) and Songpan (K*7.Z) 
earthquake,, respectively. Iheee rtsulte ar. 
anojv raging bactute they suggest that th. liweiligaled 
precuraory ph.noreene n*y have Included the complete 
Information Tor earthquake prediction, it laaat for the 
above earthquakes. Ill th this method, the itep-by-itep 
approach ta prediction used tn China say ba quantified 
In tamt of the probability or earthquake occurrence. 

The tnP vt t curve (where P fi th. probability of 
earthquake occurrence at t<M t) shows that tnP dun not 
fncr««s« ultft t Unurly hut more rapidly •» O'* W* o f 
earthquake approach*!, (probability gain, 
conditional probability, Nrthquaka prediction, 
precuraoQr data) 

J, ileaphye, p**., S»d, Fep.c 2B1951 


6999 Oenir.I (Selnlclty) 

m°HlG BUFTVRE PATTERN B IK OAXACA, KESICO 

Famiko Taj lm* (Balenl logic* L Laboratory, California 

Institute of Technology, Peeadane, California, 91129) 

end Reran C. McNally 

Dm ipatlo-lMforal patters* of to Mole eottvlty for 
event, with body wav. magnitude. *^ k 4,0 an Investig- 
ated for th. three noet recent large earthquake. In 
cbe Qoxaae raglon of southern Mexico (Aug. >3. 1965, 

M -7.fi, >L-7.3i Aug, 2. 19BB, M.-7.1, 29. 

1978, H.-7.S, lL-7.fi). A master catalogue of .erth- 
qu.kae 1. complied for th. analye.. using the Imt.r- 
nerUnal felemologlE.I Cental (IK) catalogue supple- 
mented by th* MitloHl Eerthquak. lnfomtinn Serein. 
(NETS) catalogue; eh* event* ere then relocated with 
tho Joint Hy potent or DateraLnltlon (JBD) method. 

At thi. mogaltoda threehold, we find that the after- 
■liook sane of the 1955 earehquak* Ini *«l*tela*lly 
qul*K*nt for at' least twenty moathi prior co the main 
event; th'. 1968 ■arcbqueke we* praedad by on* year of 
foreehook type astivity eluit.vad In the efterahunk 
■onai th* 1978 earthquake was preceded by 43 mu the of 
quieeaaau* end one want (nt-A,7) wlcliln th* after- 
shock rone four Mnthi prior to the malnahotk- -V* 
nlaa find that a eagpent of the eufeduatlan non. In 
Oaxaaa remalne unbroken by thee* earthquake!. Tn 
addition, oornn eaulognn problems ara pointed out 
which are Important to inc.rprukttlona af riMlelt; 
pattarne, 

J. Gtephye. R**.. *ed. Paper 2D1744 
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BUD Convent loo cun*, ta 

THE ULATIMBHIP lETUEEN SURFACE TOFOCRAPBT, OIAVtTY 
AICUULIBB AW THB WFUKATUM STRUCTURE DP OomtTIM 
Barry PaciMa (Dept., of Earth and PUuwtary Bei.K..,' 
Ki.aadhu.itta InatitnU nr technology, Cambridge, 
Haeuthuiatt. 0213)) .ad Stephen Daly 
M* nil etri.eei is socle ted with convection 'in a fluid 
layer whoa* fanuodtri*. non Mon produce topography an ' 
thoe* bounder la*. When the . equation*, of .nation 0*9 
Ilnur Integral nlatloaq between topography on tha 
boumUrta* and ’ tb* teaparicun e truetur* eia be found Ml 
a fuactioa .f wavelengtk. . Eeptaaeldu Of this kind have _ 
bead derived fot.tUreie of convactldo In a can it ant 
! vlacoeUy lluii when- Inertial effaot* lira negligible. 

The total xtnvitp. »M9*lF in 'th* aim af oontrlbutlou 
1 dde to thi 'topography an the tie* bounddflM and .tn ; , 

: tnparaturp vaxlntlepi with! * , tbe fluid; end, a Imi Ur . 

1 integral relation* between gravity *nd. ch* traperaturd 

> itcuanrp. *aq: alia b* derived. At wavelength* Urge 
coaparod to tb*. depth the shape of thn' kernels la the 

, Integra !pj "particnlerly dipt for gravity, id, eeneix lva 

> to the boundary MadJ Clone ueatT. Jh# • traaafa'r function , 

' between gravity end topography le alft'dbax.bcarlatlc of ;• _ 
, tfeje bqUnduy oondltint* It long waqdlMgtbei In *U ltd 
) o*«a» oop* tiered there Ip a craMlllun.'ljntwVM short- 
1 aod long-re re length behavior which occur* at weyn length* . 

• proportion*! La tb* layer depth. IT the bqtkem Ixniadecy •_ 
non deform u.«U a* tb* vppee beoadefcf, tfie grodity 
anomaly tends to Mro at >l«n|-ufveleegtbp' dp ' the 'gravity 
kernel tends to set* everywhere, . the eqrfaoe' topography , 
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kernel la alwiyo nro sc cha hotter] boundary. Thn lack 
af anv significant eurface axprwa.lon produced by 
caaqecnLuca variations nctr th« bottom of tt»j Leyec 
provide* in axpleoaclon of tho *1 d 1 lar TalatiQnebLpe 
betwaen grwvltv and twpugrephv Miocleied with the 
dLeelBLlar coapvrature etiuuurca prwdvtod by dllforvnc 
modal o( twatlng, Ac leave lot cat Win crovoocloc 
iurfaca ropogreifey and grewlty ancmallae largely raftact 
tamparaiura varteltone [n cha vicinity vf tha uppat 
thc-raal bourudery layor. This le coaelettat with an 
axpLanatlou ol goal* anoullu ovac aLd-otain *well* la 
toms of tonwactlon bonaach the lithosphere wbwre tha 
lower pact *f 'be checmally dellnad plata acts aa tho 
upper thermal boundary layer af cha convection. 

(Gtaulty Mi'.oillvi , auc(*ce inpogfaphy . nantle 
convict tan). 

J. Cevjliys. Hvj, . Red, Paper 2111*81 12 li 

81 3t> llvJi ri*w (T-cotliarnal PvjvTvoirs- 

HI, VI A.NII 'USS 1RA;.SFIR i:. A lAm-MSl 1 1 It 

GkGTIILRIbVL MHKVOIh; NlMkRICAL RI qi'l.ls 
H. I'lall iOd D. P. t'Alaov Cfe-^p.inl. .,1 Uipinvoi , „v , 
Coivoielt, ol Colorado, Boulder, O' d'J *' • 1 ' , J. t. ,rv 
A E.idol I* dvOCCtbud Ivl plvft.tr f/r..|llorrj, r<-». r r 
charging bv upfluu in ! pftrorfjfelo rj.iH new in tli« 

lattfe'e -nuit. Liquid v.\iet, heated »t kpu, ,tv 
baioimrr.t aitcrlal, nea* in thu fr.ici tiro c.sn-n 
ueouciatvd with ihi txulttid rvgion. b'aun the 1'nult 
I* Incorsu. ted by o lurnonivl Ivvir of bcrr.cible 
matetlal, chaigtfeg vf >.i>t wnur into «n ndjacanl 
aquifer can occur. Ihv hen and on, cranifer 
process for thi* eyatam ia defined in torts ol 
natural and forced co newer ion in n rhvm.il I v ace I urn 
feoruub .clI'U-.. j. lui i >),u ti V.*c '■ <vi »\ 

tvodel ate obtuirud by Itntte-dtfluron,- iwtii.de. 

Tha fluid rtcluni-B un4 energy tranuport uiu 
rewolvod in both cho narrow fault cone and LI.* 
adjacent aqullor. The roiuTt* eltuw that pic.louily 
developed esyrptotl* *Dlut1une, derived ior laiA* 
Rayleigh nurfcar* and norrov fault zone*, provide 
quite good predict loo* of rlrc eyaccci hoot and 
mass rrantpore. Tho praeaure fiolJ induced by 
fluid cotton, typically about 58 of cha cold 
hydra-eiadc head, 1. round to be quite ■analtivi 
to the Input rue* flux when tho (yaiem Rzylalgh 
rvuobor R I. bo tween IGO and 500. Whun R * l^> tha 
convacciv* up-flow In cha fault xona L* cunlod by 
conduction ca tho iurfaca dawn to &0Z o£ (h* 

■ ye tom depth, ra contraac. when R - 5A7 only about 
202 of tho faille Is alfociad by coaling. The 
tempo rsturo variation with depth la tho odjacaoz 
aquifer la nearly tha background conductive fore 
at about 5 fault doptho away Iron, tha faulr eorut 
wbon B — 500. In ccbparleou whan R - LOG tha 
analogous diatapce i. raducad to about I fault 
dapth. Tfaa aurfeca heat flux di.tributiou la .trungly 
wapubdent an cha R-value. Above tha fault the h*at 
flug value (utreoMa linearly with ft in tba rang* 

100 to 500. 

J, Ctophya. Ra.., R*d, Paper 3BO027 
8160 Plate laoLoDlot 

PALEOUAGNETIC TEST OF THE EMPEROR FRACTURE 
ZONE HYPOTHESIS 

R. C. Gordon (DapnrUnanl ot Geological Solencei. 
North veelern l/alvarilty. RvbjuLoo, Ullaolx 60201) 

Late CrptocMUi pnlnamofinetlc data Irrnn ihe Paclflo 
plain mara uued ko lank Vmrrmr and Dlxon'a (1B&1) 
hypo tho all lhal -1700 ltm o( itrlko'itlp acouimrialad 
during Lhc otriy Tertiary along Ihm Emperor Ir.oLuro 
gone syilem. an 8000 km long ITV-SR Iran ding (oolure, 
which corralita matnJy ot Uio Emperor trough, tho 
Gardner eaamounl*. and Lho Lina Island.. Th. dalo 
ilfongly dliogros trilh this hypoUmali; tpsliad Uio dale 
nr. cautitglonL with no moLlon. havUtg ocourted hakvtao 
seafloor «a.L ot lha Emperor trocluro eons aod seafloor 
weal ot Iho Emperor fracturo gong. (Paclflo plain, 
mooniLruoUonx. opparonl polar vaador). 

Geaphya. Rte, Lett,, Paper 211414 

BlfiO Feecgl.elal pbenomaiui 

Tin Tlfiiosm DP THE UMER VW1IU AS 1OTEMED 

FMH ROTATUNAL DATA 

D. A. Teen (Dope, of Geology, Arliona Beat. 

Ualrtr.lty, Trap*, Ar L Own*. 6S2B7), R. SabidlnL 
anfi B.p. Boeebd 

Dacii reuntly moot •OLlewta* of tb) d*ep 
atari* viscosity ware baaed n eamlyaa. of post- 
glacial up Lift* ud chare vat. no aertoue •■ti- 
ne tee of the Muldvlty of th. d.rtvid vlecoe- 
ity .olncia*. to variation, of the input para- 
meter*, such as those •isoclstsd with eht mi- 
. (see loading. Ln this, papar tb. vlicoslcy of 
Ch. louox nantle IS .rrlwsd at fay asking eonpnr- 
l.oei of the observed secular serine of th. 

Mflfi'i roc.Uoo ui. with the chearmtlcs) ra- 
mie. from* layarud vlaeoalaacie, rotating . 

■ar ih, vblrh he. bin *ubj acted co glacial ror- 
ciag. Our oodal, cooaiptlbg of ao eladfclc 11th- 
o*plar. r a wo-laytr, odlabaeieal^y atrackflsd, 
wLecoalsecic axatls, and <u lnvui^f oora» ia 
i.trariaily analyclcel end kUs mafcea . if ecuuom 
(tally laaelbl* Ca use a. eq tU in uoUctiiq ' 
aa egtaaelv. .ka.irtvlty aoilyaL. ot thm Ipwar 
miacla wiacbtity (tom changsi la tfuo pmrenaiiri 

. cscsqciad vUb (hi dtglepiatioa pfeoaomaaoa, Hath 

.ot* of -raCitioMl d.t., poliu. wander and hi-'. 

; .tidal' rUcolarat Ion of cha-laof,tb of tfaia. day,' . • 
hive bin. eapkejod.to const' tin tha vtecaelCy ••• 

- itrveturd, 0a tb. bs.le qf qhla typo of lova.U- . 
gftlao. ch* vi.ee. Icy tf thi lower nancla la 
forJed iqvarlablj to ba larger than. than of th* . 

. upper band* aod lips between 1 .0A 4. a ID* 2 ?- 
..Oar reeuice, yhlih ju.t.ieiy h the daeond bar-. 

.mania of uu.aRaJn f laid, also lsad' to.a deceit 
mlOitlra of tb upper bemad to the CklokotM of 
' the globally av.ragtd Ucboephera. Tbta value, ,* . 
teoplng bmevdeo 1J0 aod 190 ba,- ouRteece chat ' 

Strong lateral, he cried* It lee between oesahlq. 
and ‘cootlnentel plat** may ratted a law tModrada' 
of Ijllractor* l*(o cb* upper eantlla. 1 

J. (Seophr*. Re*. , R*q, F'apar. JB1497 
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